ft / 



CATALOG 
OF NEW 
LCETI 



(», new V .»»• •*«• '' , ' 0,lSS, 



!: SPAR X" signal J 

tWem from your 
favorite jobber . 



I N OUR NEW CATALOG you will find com- 
I pletely described ten instruments, each 
of which is in a special class . . Labora- 
tory Caliber Electronic Test Instruments at 
prices every technician can afford. Each is 
the product of the exclusive McMurdo 
Silver LCETI plan . . . the modern plan 
which makes available to every service 
technician the same instruments used by 
the big manufacturers who design and test 
the very radios you must service. 

Instruments of advanced design . . . 
practical application "know-how" translated 
into simple pictorial instruction manuals 
. . , backed by over 37 years of world* 
famous radio engineering leadership . . . 
have increased LCETI production over 



500 in 3 years and continue its growth. 

We are proud that our efforts to bring 
fine instruments to the service professional 
and the research engineer have earned such 
overwhelming acceptance. Without our tens 
of thousands of customers we could never 
keep prices down while continuously in- 
creasing quality, accuracy and all-around 
"usability". 

We are ever ready to help you turn your 
shop into a modern, efficiently-equipped 
service laboratory with Laboratory Caliber 
Electronic Test Instruments. Our new cata- 
log will show you how easy this is . . . how- 
each of these new instruments can amaz- 
ingly increase your earning-power and 
efficiency. Send for 1948-49 LCETI catalog. 



La bora tor y 
Cause* 
Electronic 
Test 
Instruments 




OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT 

EXECUTIVE OFFTCES: 1 240 MAIN ST., HARTFORD 3, CONN 
FACTORY OFFICE: 12 4 9 MAIN ST,, HARTFORD 3. CONN 



YOU PRACTICE Radio Solder 
ing with Soldering Equipment 
and Radio i'urts I send you. Get 
practical experience mounting 
and connecting parts. 




YOU BUILD this A. M. Signal 
Generator for more valuable ex- 
perience. It provides ampli- 
tude-modulated signals for many 
tests and experiments. 




YOU BUILD this Tester with 
parts N. R. I. sends early in 
course, Soon helps you fix neigh- 
bors Radios and EARN EXTRA 
MONEY in spare time. 




YOO PRACTICE FM (Fre- 
quency Modulation) experiments, 
get more experience with this 
Superheterodyne Receiver Cir- 
cuit you build with parts I send. 



YOU TEST Radio Circuits like 
this built with parts I send. 
Build special circuits ; learn how 
to locate and repair circuit 
defects. 




YOU BUILD Vacuum Tube 
Power Pack ; make changes 
which give you experience with 
packs of many kinds. Learn how 
to correct Power Pack troubles. 




You Get PRACTICAL EXPERIENCE 

With This Superheterodyne Receiver 

YOU BUILD THIS complete, powerful 
Radio Receiver that brings in local and dis- 
tant stations. N. R. I. gives you ALL the 
Radio parts . . . speaker, tubes, chassis. 

transformer, sockets, 
loop antenna, etc 





I>o you want a good-pny job in the fast- 
growing Kadio Industry — or your own Ra- 
dio Shop? Mai) the Coup, n for a Sample 
Lesson and my 64-page book, "How to Be 
a Success in Radio-Television-Elect ronice," 
both FREE. See how I will train you at 
home — how you get practical Kadio expe- 
rience building, testing Radio circuits with 
BIG KITS OF PARTS I send! 

Many Beginners Soon Make EXTRA 
Money in Spart Tim* WhllO Learning 

The day you enroll I atari sending 
EXTK \ MONEY manuals thnt show how 
to make EXTRA money fixing neighbors' 
Radios in spare time while still learning! 
It's probably easier to get started now 
than ever before because the Radio Repair 



Business U booming. Trained Radio Tech- 
nicians also find profitable opportunities 
in Police, Aviation, Marine Radio, Broad- 
casting, Radio Manufacturing, Public Ad- 
dress work. Think of even greater oppor- 
tunities as public demand for Television, 
FM and Electronic devices continues to 
grow ! Send for FREE books now ! 

Find Out What NRI Can Do For You 

Mail Coupon for Sample Lesson and my 
FREE 64-page book. Read the details 
about my Course, letters from men I 
trained ; see how quickly, easily you can 
get started. No obligation! Just MAIL 
COUPON NOyv" in envelope or paste on a 
penny postal. J. E. SMITH, President, 0«pt. 8NX, 
National Radio Institute, Pioneer Home Study 
Radio Schvl Washington 9, 0. C. 



I TRAINED THESE MEN 



I WILL 
TRAIN YOU 

AT HOME 

Afy Course 

/HCLUDES 

TELEVISION 

[IECTR0MCS 



Hit Own Radio Service 

"1 have my own Radio and 
Television sates and servicing 
business. 1 get enough repair 
jobs to keep me going right 
along." — ALEXANDER KISH. 
34 Pershing Avenue. Carteret. 
New Jersey. 



Good Spire Time Business 

"1 have been getting receivers 
to repair right along, and with 
N. R. I. methods I don't have 
to spend much time on them." 
— S. N. STRICKLAND, 
191 Dale Homes. Portsmouth, 
Virginia. 



Get Both 



64 PACE BOOK 
SAMPLE LESSON 



FREE 



J MR. JL 
| Nation 

| Mail me FREE Sample Lesson and 64-page Jbook about 
« how to win success in Radio and Television 



E. SMITH* Prts.. Dept. 8 NX 
onal Radio Institute, Washington 9. D. C, 



^ (No salesman will call. 
I 

| Name 

I Address .. 

J City 



Please write plainly.) 

Age 



. Zone State 

□ Check if Veteran 



1 J*«'«i*«4 1 




APPROVED FOR TRAINING UNDER CI BILL 



VETERANS 

You get this training in your own home 
under G. I. Bill. Mail Coupon. 
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Again this year, radio service men are 
showing an overwhelming preference 
for Solar capacitor analyzers—specific- 
ally for Model CBC, worthy successor 
to Solar f s famous Model CB, which out- 
sold all other capacitor analyzers com- 
bined. 

Model CBC is small in size, light in 
weight, big in performance and de- 
pendability ... the ideal low-cost in- 
strument for the service industry: 

• Capacitance rang* ... 10 mmf" to 800 mf 

• Power factor range ... 0 to 50 per cent 

• Resistance range.. .100 to 7,000,000 ohms 

• "Quick as a wink" Magic Eye Wien 
bridge balancing 

• Built-in adjustable voltage power supply 

• Simplified leakage and Insulation Resist- 
ance tests 

• Easy to read clear scales 

Write today for Bulletin IN-3, which 
also includes description of Model CF, 
the Analyzer with the remarkable pat- 
ented "Quick-check." 

SOLAR CAPACITOR SALES CORP. 
NORTH BERGEN, NEW JERSEY 



J SOLAR CAPACITORS 

'Quaiity Above AH'' 
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TELEVISION, ELECTRONICS 
SHOP METHOD HOME TRAINING 



Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today's unlimited opportunities in Radio 



Good Jobs Await the Trained 
Radio Technician 

You are needed in the ?reat, modern Radio, Television and Elec- 
tronics industry! Trained Radio technicians are in constant and 
growing demand at excellent pay — in Broadcasting, Communica- 
tions, Television, Radar, Research Laboratories, Home Radio 
Service, etc, National Schools Master Shop Method Home Study 
course, with newly added lessons and equipment, can train you 
in your spare time, right in your own home, for these exciting 
opportunities. Our method has been proved by the remarkable 
success of National Schools-trained men all over the world. 

You Learn by Building Equipment with 
Standard Radio Parts We Send You 

Your National Schools Course includes 
not only basic theory, but practical 
training as well — you learn by doing. 
We send you complete standard equip- 
ment of professional quality for build- 
ing various experimental and test 
units. You advance step by step until 
you are able to build the modern su- 
perheterodyne receiver shown above, 
which is yours to keep and enjoy. You 
perform more than 100 experiments — 
build many types of circuits, signal 
generator, low power radio transmit- 
ter, audio oscillator, and other units. 
The Free Books shown above tell you 
more about it — send for them today ! 

NOW ! NEW PROFESSIONAL MULTlTESTER 
Ji INCLUDED! 

This versatile testing instrument is portable 
and complete with test leads and batteries. 
Simple to operate, accurate and dependable. 
You will be able to quickly locate trouble 
and adjust the most delicate circuits. You 
can use the Multitester at home or on ser- 
vice calls. It is designed to measure AC and 
DC volte, current, resistance and decibels. 
You will be proud to own and use this 
valuable professional instrument. 

GET THE DETAILS— SEND THE COUPON 0$ 

DECEMBER, 1948 





Lessons 
and 
Instruction 

Material Are Up-to-date, Practical, Interesting. 

National Schools Master Shop Method Home Training gives you 
basic and advanced instruction in all phases of Radio, Television 
and Electronics. Each lesson is made easy to understand by nu- 
merous illustrations and diagrams. All instruction material has 
been developed and tested in our own shops and laboratories, 
under the supervision of our own engineers and instructors. A 
free sample lesson is yours upon request — use the coupon below. 




You Get This and Other Valuable 
Information in the Free Sample Lesson: 

1. Basic Receiver Circuits and How They are 
Used. 

2. Construction of the Antenna Circuit. 

3. How Energy Is picked Up by the Aerial. 

4. How Signal Currents are Converted into Sound. 

5. How the Tuning Condenser Operates. 

6. How the R-F Transformer Handles the Signal, 
and other data, with diagrams and Illustrations. 



Both Home Study and 
Resident Training 
Offered 



APPROVED FOR 

VETERANS 

Check Coupon Below 




NATIONAL SCHOOLS JaVtS^I 

IPS ANGEIES 37, C A 1 1 FQR N I A EST. 190 5 [M, I |ifliM34| I 



MAIL OPPORTUNITY COUPON FOR QUICK ACTION 



\ National School* Dept. RC 12 

4000 S. Flsueroa. Los Angeles 3?. Calif 



Paste on a postcard | 

Mall me FREE Hie booki mentioned In your ad Including a sample te»son of 
I your course. I underhand no salesman a ill call on me. 

i 

J NAME AOB 



I ADDRESS 

I 
I 

I CITY ZONB. 

* O Cheek here If Veteran of World War II 



STATE. 
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Capitol Radio Engineering Institute - Pioneer in Radio Engineering Instruction Since 1927 




B£T 7BR JOB 



in 



Here's how you con figure on a 

RADIO-ELECTRONICS, Broadcasting, Television, Servicing, Manufacturing 



Add CREl Technical Training to Your Present 
Radio Experience, Then Get That Better Radio Job 
— Make More Money — Enjoy Increased Security. 

You can't plan your future on a slide rule. But you can take 

a measurement of your own capabilities. 

Look at the successful radioman. You'll find that he's the 
fellow who looked and planned ahead. Today, you have the same 
opportunity— at a time when radio's technical progress has gone 
beyond the supply of technical Manpower. Never before have so 
many men like you had the opportunity to step ahead into better- 
paying jobs . . . jobs that offer real interest and security in any 
one of the many expanding fields that urgently need competently 
trained men. 

You can't say, "/ dont need more training." Every ambitious 
radio technician needs more training. No matter what your ex peri- 

If you have had professional or amateur radio 
experience and want to make more money, let 
us prove to you we have the training you need to 
qualify for a better radio job. To help us answer 
intelligently your inquiry — please state briefly your 
background of experience, education and present 
position. 

Capitol Radio 
Engineering Institute 

An Accredited Technical Institute 
Dept.RE-12. 16th and Park Road, N, W., Washington 10, D. C 

Branch Offices: New York (7) 170 ■roadway • San Fronciic* (2) 7*0 Market St. 




ence, you must fortify yourself with up-to-date technical knowl- 
edge to qualify for the better jobs and to stave off the new com- 
petition that war-time activity has brought into the field. 

CKEI has a course of training for you. You will find our proved 
type of training practical and thorough. Whether your future 
lies in broadcasting, television, servicing, manufacturing or any 
branch of communications, you will find that you can "go all the 
way with CUE!" from introductory, basic principles to advanced 
training, and on to specialized fields of radio-electron ics. 

Send for, and read, our new catalog and course outline 
It ex {plains our self -improvement program, courses and what 
CREl can do for you. It will give you a pood idea how practical, 
and easy-to iin<lerstand our training is, and why many thousands 
have enrolled for CREl courses since 1927. 

VETERANS! CREl TRAINING AVAILABLE UNDER G. I. BILL 



MAIL COUPON FOR FREE BOOKLET 



CAPITOL RADIO ENGINEERING INSTITUTE 

16th & Park Road, N. t„ Dept. RE- 12. Washington 10. 0. C. 

Gentlemen: Please sen<l your free booklet, "CREl training for 
your better job in Radio- Electron ics, *' together with full details 
of your home-study training. I am attaching a brief resume of 
my experience, education and present position. 
Check field of greatest interest: 

□ PRACTICAL RADIO- ELECTRONICS □ PRACTICAL TELEVISION 

□ SR0A0CASTIHG □ AERONAUTICAL RADIO ENGINEERING 

□ RECEIVER SERVICING 

NAME 

STREET 



CITY .— ZONE JTTATE .... 

□ I AM ENTITLED TO TRAINING UNDER G. I. 1ILL 



RADIO-ELECTRONICS for 
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I Put You to Work with Your Hands to LEARN RADIO! 
You Build Receivers! You Make Typical Defects Occur 

and Make Tests to Prove the Theory! 



LEARN RADIO 
to MAKE MONEY! 

10W COST TRAINING — EASY PAYMENT PLAN! 



You Learn at Home How to 
Build and Test Dozens and 
Dozens of Circuits — • Simple 
and Complex! n m * 




YOU BUILD 
ALL THESE TESTERS 
AND MORE! 



I give you 2 fine, 
moving-coil type 
Meter Instrument 
on Jewel Bearings 
— with parts for a 
complete Analyzer 
Circuit Continuity 
Tester. You learn 
how to check and 
correct Receiver 
with professional speed and 



accuracy. 

You']] get 
valuable ex- | 
perience and 
practice 
building this 
Signal Gen- 
erator and 
multi- 
purpose 
Tester. 
Makes a 

breeze out of fixing Radios and you 
don't have to spend money on ready* 
made Equipment. 




SPRAYBERRY HOME TRAINING is PLANNED to MAKE MONEY for you FAST! 



I train you with regular professional Radio Equip- 
ment, I tell you exactly what to do . . . how to do 
it. You handle Radio Parts, see them operate, 
learn what they're for. With the fine Kits I supply, 
you learn how to build Radio Circuits, construct 
your own Test Equipment. I'll show you how to 
cause typical Radio defects so you can watch and 
See how they act. You learn the latest methods for 
trouble-shooting and repair. All this adds up to 

1 



the finest kind of "bench" experience. And you get 
it right in your own home. In no time at all, you'll 
be ready for a business of your own or a good job 
in Radio, FM, Television, y 




Radar, Industrial Elec- 
tronics, etc. Now's 
the time to 
started I 



VETERANS! 

Approved for 
G. I. Training 
Under Public 
Laws 16 and 
346 



SEND FOR MY 

VALUABLE 
FREE BOOKS! 



NOW! two locations' 

To Serve You Better! 

Mail Coupon to Location 

Nearest Your Home 




Soldering, wiring, connecting Radio 
pares . 4 . building circuits with your 
own hands — you can't beat this 
method of learning. When you con* 
struct this Rectifier and Filter, Re- 
sistor and Condenser Tester, etc., you 
get a really practical slant On Radio 
that leads to a moncymaking future. 



SPRAYBERRY ACADEMY of RADIO, Dept. 20-M 

SPRAYBERRY BUILDING. PUEBLO, COLORADO. Or mm 
20 NORTH WACKER DRIVE, CHICAGO 6. ILLINOIS ■ 

Ple **e ru * h - m y. FREK copies of "How to Make Money in Radio. Electronics ■ 
and leievision and "How to Read Radio Diagrams and Symbols." 



NAME. _ 



-AGE 



ADDRESS. 



CITY ST ATE _ 



I 

I 
I 



DECEMBER, 1948 
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He asks an 



A© 



Radar sends out pulses of electric waves which, 
reflected from a target, return to reveal the 
target's location. 

Likewise, the apparatus pictured above sends 
electric waves over a coaxial telephone cable. 
Minute irregularities reflect the waves back 
to their origin; the echo makes a trace on an 
oscilloscope screen and so tells where to look 
for the trouble. 

Telephone messages need smooth "high- 
ways" over which to travel across country: 
circuits able to transmit every talking fre- 



quency, without distortion> TeleTision^needs 
even smoother highways and at* many more 
frequencies. So Bell Laboratories devised 
this method of spot-testing the cable over 
the entire frequency band needed for tele- 
phone or television. It is so delicate that any 
possible interference with transmission is de- 
tected at once. Its use makes sure that every 
inch of highway is clear. 

This is another important example of how 
Bell Telephone Laboratories constantly develop 
finer communications for the nation. 



BELL TELEPHONE LABORATORIES 

Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service. 




RADIO-ELECTRONICS for 




.mazing New 

Prepare You FASTER, EASIER for . . 




f 



j Radii)... Electronic! 

Here's good news . . . big news . . . our BIGGEST NEWS in 
17 years. The equipment pictured at left gives a partial idea 
of D.T.L's remarkable, new combination of shop-method 
training aids ... to prepare you AT HOME for your start itt 
Television-Radio-Electronics. 

Get 48-Page Book FREE* 

Mail coupon today for D.T.I. 's big new 48-page OPPORTUNITY GU1DZ 
BOOK. See how this amazing newer method helps you ge! started toward 
a GOOD JOB or your OWN BUSINESS in one of America's most promising, 
thrilling iields . , . that includes Television . . . F.M., Train, 2-Way Taxi, 
Aviation, and Broadcast Radio . . . Industrial Electronics . . . and other last* 
developing branches. 

In addition to well-illuslrated lessons, you work over 300 instructive 
experiments from 16 shipments of Radio-Electronic parts. Among these proi» 
ects you build and keep a commercial-type CATHODE RAY OSCILLO- 
SCOPE . . . that helps you get practical Television circuit training. 
You also build and keep a double-range R-F SIGN AJJ GENERATOR, a 
jewel-bearing MULTI-METER and a quality 6-tube SUPERHET RADIO. 



F THE EQUIPMENT 
HOME EXPERIMENTS! 



You also use HOME MOVIES 

. * » a DJJ. Exclusive. 1 



D.TJ. alone includes the modern, 
visual training aid . . . MOVIES 
... to help you learn faster, eas- 
ier at home. You see electron* 
on the march and other fascinat* 
ing "hidden action** — a remark- 
able home training advantage 
that speeds your progress. 



You Get D.T.I. *s Effective 
EMPLOYMENT SERVICE 

When you complete your training, 5uf 
effective Employment Service is avail- 
able to you without extra cost, to help 
you get started. 




MAIL TODAY! 



DeForest's Training, Inc. 
2533 N. Ashland Ave., Dept. RC EI2 
Chicago 14, Illinois 



DeFOREST'S TRAINING, INC 

CHICAGO, ILLINOIS 

Affiliated with the Oe Vry Corporation 
Builders of Electronic and Movie Equipment 



Send me FRt( your 48-page OPPORTUNITY GUIDE BOOK 
showing how J may make my start in Television - Radio • 
Electronics. 



I | Name 

J| Street. 



. Age- 
Apt.. 



. Zone. 



. State- 



DECEMBER. 1948 
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The Kailio Month 



Pat. Pending 



Chimney Mount 
Antenna Base 

• for TELEVISION 
» FN » AMATEURS 

List Price: $7.50 
Cost to Retailer: $ 4.50 



TOWN MEETING of Radio Service- 
men held its second session in New 
York City September 27, 28 and 29. 
About 1,500 technicians registered for 
one or more of the sessions — roughly 
the same number as attended the first 
session at Philadelphia last January. 

Highlight of the first evening was a 
paper "Antenna Installation" by Ira 
Kamen, RMA's president Max Balcom 
was also well received when he stressed 
the importance of television to the serv- 
icing technician, as was a symposium 
"TV Installation in the Home." Less 
well received was a paper "How to Col- 
lect Your Bills," presumably because 
the bulk of the radiomen present were 
operating on a cash basis. 

Other papers which attracted special 
attention were "Case History of a Suc- 
cessful TV Service Shop," by Harold 
Suss, "Television Service in the Shop," 
by Carl Quirk, and John F. Rider's 
talk on sweep generators. Listeners 
said the latter's only fault was that he 
had only 40 minutes in which to talk. 

On the business side, Austin Lesear- 
boura's "Advertising and Public Rela- 
tions" was considered the best paper. 
Others were given a lower rating by the 
assembled servicemen chiefly because 
they seemed aimed at the larger shops, 
whereas the majority of the attending 
technicians came from one- and two- 
man establishments. 

Next Town Meeting was scheduled 
for Boston, November 15, 16 and 17. 

RADIO TECHNICIANS of Massa- 
chusetts and New York discussed the 
Question of wider organization of 
servicemen, at a meeting held in 
Rochester, N\ Y., October 10, 1948. The 
meeting was called by the Radio Tech- 
nicians Guild of Rochester to discuss 
national organization. Delegates from 
Boston, Springfield, New Bedford, 
Bingham ton, Rochester, Water town, 
New York City, and several other points 
attended. 

Failing to agree on whether forma- 
tion of a national organization or a 
state federation was the best immedi- 
ate step, the group proceeded to form 
both organizations. The State Federa- 



Installed in 10 minutes • Permits Use 
of Several Mounts on One Chimney 

Chimney Mount it by lor Ihe fosteit telling pro- 
duct of its type in the radio and television field*. 
It con be installed in ten minutes without the use 
of special tools or drilling of holes. Several mounts 
can be strapped to one chimney — to pole, 2x4, 
side of house or to any rectangular roaf extension. 
Fastens aerial to highest point with golvoniied 
steel bands having a combined tensile strength of 
more than 3,000 lbs. Made of corrosion-resistont 
aircraft-type aluminum alloy. Weight: 3 lbs. 



tion was set up with Lawrence Ray mo 
of Rochester as president, Wayne Shaw 
of Binghamton as secretary, and Max 
Liebowitz of New York as organizer. 
The first meeting of the new organiza- 
tion was set for Binghamton on the 31st 
of October, with delegates and visitors 
from all interested radio servicemen's 
organizations invited. Steps were also 
taken to incorporate a national organi- 
zation based on the Radio Technicians 
Guild of northern New York and Mas- 
sachusetts, and a temporary board of 
directors was named. 

Officers of the new board are Frank 
Keefe, Indian Orchard, Mass., presi- 
dent; Ray Mattraw, Watertown, N. Y.; 
vice-president; Lewis L. Sharrard, 
Springfield, Mass., secretary, Bertram 
L. Lewis, Rochester, N. Y., executive 
secretary, and Herbert Gamer, Rox- 
bury, Mass., treasurer. 

EUROPEAN BROADCASTERS are 

affected by the signing of a new treaty 
at Copenhagen in September. To add 
more channels to the European long- 
and medium-wave broadcast bands, 
channel width was narrowed down 
to 8 or 9 kc depending on the as- 
signed frequency. In the reallocation of 
frequencies the U. S, was given three 
channels in Occupied Germany instead 
of the former 13. The treaty takes 
effect in March, 1950. 

TV IN BARS and other public places 
can legally be stopped by station owners 
if they wish, said David M. Solingev, 
New York attorney, in the Columbia 
Law Review last month. The article, 
entitled "Unauthorized Uses of Tele- 
vision Broadcasting/' points out that 
television is protected by copyright 
laws, as well as by other common -law 
property rights. 

"An owner of a television receiver," 
wrote Mr. Solinger, "by performing a 
program in a tavern, hotel, restaurant, 
private auditorium, or mot ion -picture 
theatre, has thereby infringed on the 
copyright of the creator to the same 
degree as he would have had he repro- 
duced the material on his own stage 
with his own live cast." 




Five presidents of local radio organixations were in attendance at the Rochester meeting. From 
left to right are: Al Saunders, Boston, Mass.; Wayne Shaw, Binghamton, N. Y.; T. Law- 
rence Raymo, Rochester, N. Y.; Max Uebowitx. New York, N. Y.; Ben De Young, Ithaca, N. Y. 
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Available Through Aft LvWrng 
JttbhetS OPd O^eaPcrS af Writ* to: 

South River Metal Products Co. 

South Riw*r. New Jert«y 



IRC Power Wire Wounds 

are better built 
every step of the way 



The Itnilio Alonfli 



FM-EQUIPPED CAR is being used by 
E. A. Merryman, chief engineer of 
WBUZ-FM, Bradbury Heights, Md., to 
check on reports of bad reception. The 
receiver installed in the car was made 
from a Pilotuner and an old AM auto 
radio. The antenna is a dipole. The car, 
Merryman says, has enabled him to 
assist many listeners. 



RAILROAD TELEVISION was dem- 
onstrated successfully aboard a Balti- 
more & Ohio train travelling from 
Washington to Jersey City, N. J. A re- 
ceiver installed in one of the cars picked 
up nearly all of the second game of the 
World Series. 

In the Washington railroad station 
the broadcast was received from 
WNBW, WTTG, and WMAL-TV, 
Washington. About half-way between 
Washington and Baltimore, the receiver 
was switched to a Baltimore station, 
and as the train neared Jersey City, 
Philadelphia and New York stations 
were utilized. 

The antenna mounted atop the rail- 
road car picked up interference-free 
signals over most of the route except 
when the train passed under tunnels 
and through yards with large numbers 
of electrical signal devices. 

William M. Snyder, assistant general 
passenger agent of the railroad, said 
that the reception was about as good as 
in the average home. If tests continue 
to be successful, he added, the railroad 
may make permanent video installa- 
tions on its crack trains. 



TV TUBE SHORTAGE will last until 
late 1949 or 1950, predicted Hamilton 
Hoge, president of U.S. Television, last 
month. Although 1.6 million cathode- 
ray tubes will be made next year, there 
will not be nearly enough to satisfy the 
demand. The tube shortage is the only 
important one hampering television. 

Mr. Hoge pointed out that not all of 
the tube output would go into new re- 
ceivers. With the increasing military 
use of TV, the shortage may be aggra- 
vated by heavy government demands. 
Replacements for existing receivers will 
also reduce the number of tubes avail- 
able for new sets. 

Basic cause of the shortage is the 
time required for tube makers to tool 
up. Plans announced this summer, for 
example, will not be in effect until late 
1949 or early 1950. 

U.S. VIDEO STANDARDS would be 
established in foreign countries if plans 
disclosed last month by the RMA were 
successful. Members of the RMA, ap- 
parently concerned over British efforts 
to spread their standards in other coun- 
tries, pointed out that receivers must be 
made to conform to transmission stand- 
ards. Sale of American receivers abroad 
would thus depend largely on the stand- 
ards used in Europe. Since no American 
sets are presently available for export, 
the plans are long-range, anticipating a 
time when the American market will 
have been satisfied. 

DECEMBER, 1946 



MINE DETECTORS may soon be 
used by veterinarians, at least in prin- 
ciple. A new device for the detection 
of metal is designed to locate foreign 
objects in animals. A bit of baling wire 
swallowed by a cow or a bullet fired 
into a farm animal or pet by a trigger- 
happy hunter may be located by pass- 
ing the detector over the animal's body. 
Developed by the Army Medical De- 
partment, the device is awaiting final 
clinical tests. 

TELEVISION GRANTS were halted 
by the FCC last month for a six-month 
period. During this time no action will 
be taken on applications for TV station 
licenses. In announcing the freeze, 
Wayne Coy, FCC chairman, said that 
evidence presented at an industry-com- 
mission conference held in Washington 
on September 13 and 14 raised serious 
questions about the present and pro- 
posed frequency-allocation scheme. An 
engineering conference will be called to 
discuss the question; meantime, no fur- 
ther allocations will be made. 

Operation of the 37 stations now on 
the air and construction permits previ- 
ously authorized will remain unaffected. 
Mr. Coy emphasized that the usefulness 
of presently owned and marketed tele- 
vision receivers will not be impaired. 

BRAZILIAN TELEVISION plans 
were completed last month and South 
America's first television station will be 
in operation within a year, according to 
an announcement made by Cesar Lade- 
ira, one of the founders of the newly 
organized Radio Televisao do Brazil. 
The station will be at Rio de Janeiro. 

A 28-30-hour weekly schedule of pro- 
grams will be carried, including live 
shows, news films, educational pro- 
grams, and sports. 

The 5,000-watt transmitter and all 
other studio and transmitter equipment 
will be furnished by General Electric. 

FINE OF $10,000 or two years' im- 
prisonment may be the price of operat- 
ing a phonograph oscillator so as to 
cause interference to radio reception, 
readers of the New York Daily Xeivs 
were informed last month. The paper 
had reported a suggestion from a read- 
er that neighbors' sets whose volume 
controls were turned up too high might 
be jammed with a phono oscillator. 

In a letter to the newspaper the FCC 
warned of the Communications Act, 
which states that any radio transmis- 
sion — no matter how low the power — 
which interferes with the reception of 
other stations is illegal and punishable. 

THE QUARTER CENTURY Wire- 
less Association will hold a dinner meet- 
ing in New York's Fraunces Tavern on 
December 3rd, John DiBIasi, W2FX, 
the association's president, announced 
last month. The association, member- 
ship in which is open to those who have 
been active hams for at least 25 years, 
now has more than 100 members. 
Among the recent joiners is FCC Com- 
missioner George E. Sterling, W3DF. 




Starting right from 
the winding form IRC 
Power Wire Wounds 
combine the best of 
materials, workman- 
ship and resistor. 
"know-how*\ 



Highest grade alloy 
wire uniformly wound 
on sturdy ceramic 
tubes. Terminals spot 
welded for security; 
heavily tin dipped for 
easy soldering. 





Climate -proof cement 
coatingprovidesdark, 
rough surface— best 
for rapid heat dissipa- 
tion, moisture protec- 
tion and ability to 
withstand reasonable 
overloads. 



Resistors cured at 
LOW temperature 
prevents damage to 
resistance windings, 
and loss of temper 
in terminals. Bands 
for adjustable types 
feature stainless 
steel springs and 
silver contacts. Can- 
not corrode to cause 
high resistance. 




For exacting, heavy-duty 
requirements you can rely on 
IRC Power Wire Wounds for 
balanced performance in every 
characteristic. Being full -sized, they 
can operate continuously at full rating. 
Derating in high ranges is unnecessary. 

IRC Power Wire Wounds are available 
in a full range of ratings, sizes and 
terminal types. 91 new ranges have 
just been added. Next time you step 
up to your distributor's counter — 
stock up on IRC Power Wire Wounds. 



INTERNATIONAL 
RESISTANCE CO. 



401 N. Broad Street, Phila. 8, Pa. 

In Canada i International Resistance Co., Ltd., 
Toronto, Licensee 
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meter Baniawflf\ l r J 



Brand new 3 . 0 .3, DC voltmeter 

2 round cose. Meter ho. 450 ohms 
reiiitancc (150 ohm, p« p V olt>. (Add 
1 5c each to cov«r postage and hand- 
ling.) 



&Lfifoji Band 

Phantom 
Antenna 

85* 




A tronsmittinq 
antenna, for use on 
approximately 450 
MC. Complete with 
standard Cooe con- 
nector. A weather- 
proof unit. (Add 
25c to COVer hand 
ling and potraqe 



3 CP I Ond, Screen) .95 
3 OP T-A (Ind. Screen) .95 

3FP7-A 1.35 

3 HP 7 1.45 

(odd 25c each to cover 
postage and handling) 

5 FP 7 1.75 

5 CP I 1.95 

5 BP I 2.45 

5 MP I 2.45 

(add 35c each to cover 
postage ond handling) 

7 BP 7 _ 2.65 

7 CP 1 __ 3.25 

(odd 40c each to cover 
poitoge ond handling) 

9 GP 7 3.50 

(Shipp«d express, charges 
collect). 



JUL 2 volf 
S Battery 

Brand new, compact spillproof built- 
in hydrometer, qroup several together 
to get higher voltages. Fully guaran- 
teed. Shipped dry, add 35c to." cover 
postage ond handling. 



0 



8y8efi(ftx 

Postpaid 

Model 3616, makes On excellent 
sot up for on intercom. Mt. Contains 3 
multiple typo wafer switches, one panel 
typaJusa, one volume control one mas- 
tor 2 pole double throw twitch, one lock 
typo sending ond rocoiving telephone 
koy, one local romoto transmitter con- 
trol, one single pole twitch, one 24-volt 
Loach Relay with 2 contacts 



Be 
*tso 



Triple remote control boi for Com- 
mond Receivers (SCR 274 N Series). 
Equipped with 3 tuning diots, 3 volume 
controls, and 6 selector switches. Used, 
but in excellent condition, a steal at 
only $ 1 .50 eo. (Add 25c to cover pos- 
tage and handling.) 




B€6t6 
€entrof 
VOX 



Originally used with the commond sot 
between Modulator BC456A and Con- 
trol Box BC45T A. Contains 3, 24 volt 
relays and other ports an excellent buy 
ot on, y $1.39 P°»'P°id. 



Pos+ 
Paid 



Western Electric Extension 
Control Box, Type CW 23098. 
Complete with mounting plate. 
All new in original cartons. Con- 
tains one 50000 ohm roaetat. I 
toggle switch, one phone jack, 
one microphone jack, one toot 
key, and one neon indicator 
lamp. 




NiW 

Mtftri 



Brand new Bowers D.C Volt motor 
0 to 9 volts in 2" cose with 2 3/4* 
Flongo each .99c 

Brand now Bowers D.C. Anmeter 
0 to 100 omp scales (600 mo. 
movement with 100 amp shunt) 
same cose as volt meter eoch .99c 

Add 20c eoch to cover pottage 
and hondlinq 



cs\ Dorcjain 

Westinghouse, Oxygen Flow 
Indicotor - MK II. New in origi- 
nol cartons, 49c, add 15c to 
cover postage ond handling. 





Used primarily on aircraft & Marine ADF 
Systems, Loop LP-21-A contains an elec- 
tric motor and sclsyn. These loop* have 
been removed from salvage aircraft, but 
are guaranteed to be in excellent working 
condition. 

Shipped Express Collect 



All New, All Postpaid 
8012 

1626 
705 -A 
211 




525 Feet , ^Iti 
Brand New<>™ 
Telephone Wire 



3 conductor broided insulated copper 
and steel telephone wire. It is ot copper 
for conductivity and steel for strenqrh. 
Worth at least 3c per foot, yet due to 
an exceptional buy we- can now offer 
it ot less than lc per foot. 

(Shipped express charges collect) 




M 

MS 



J\tid They're Postpaid 

Antenna Relay Unit BC-442A or RE 
2/ARC-5. Originolly used on Command 
Set (SCR-274). Contains on antenna 
chonqe-orer reloy, a l9Vi milivolt me- 
ter, with on externol V* amp. thermo- 
couple. The meter scale reods R,F. 
current on linear scale calibrated 0 to 
10. A truly sensational buy at 

only $1.95 





. SILVERSTINE CO. 



6532 EAST McNtCHOLS ROAD DETROIT 12, MICHIGAN 
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Your Price CIO 
Each Volume, IX 
In DeLuxe Binder ■ V 



the moment you get *nem, rnu p<>r , wcc «„ 

i„ „rvicin9, fc •am.ng powr, you 

your PHOTOFACT library op-to-datel 

NOW! PHOTOFACT VOLUME 5 

ON SALE AT YOUR JOBBER'S TODAYI 

Latest addition to the famous PHOTO- 
FACT Volume series— brings your file of 
postwar receiver service data right up to 
December 1948! Most accurate and com- 
plete radio data ever compiled— preferred 
and used daily by thousands of Radio 
Service Technicians. Everything you need 
for faster, more profitable servicing: Ex- 
clusive Standard Notation Schematics; 
photo views keyed to parts lists and align- 
ment data; complete parts listings and 
proper replacements; alignment, stage 
gain, circuit voltage and resistance analy- 
sis; coil resistances; record changer serv- 
ice data, etc. Order Volume 5 today —keep 
ahead wiih Photo fa a — the only Radio 
Service data that meets your actual needs! 

Vol.5. Covers models from July 1, 1948toDec. 1,1948 
Vol.4. Covers models from Jan. 1, 1948 to July 1,1948 
Vol.3. Covers models from July 1, 1947 to Jan. 1,1948 
Vol.2. Covers models from Jan. 1, 1947 to July 1,1947 
Vol. 1. Covers all postwar models up to Jan. 1, 1947 



m2J 




r VISION^ 



Switch to PHOTOFACT- 
the Best Service Data Buy 
Yov'll Ever Make! 
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You'll Use These Practical Books Every Single Working Day! per set only 



Stay Ahead off the Game with 
PHOTOFACT Folder Sets . . . 

You can't afford to miss a single 
PHOTOFACT Folder Set! You get not 
only the most complete and accurate 
Radio Service Data ever compiled— but 
you keep up with fast-moving develop- 
ments. Have all the advantages that 
make PHOTOFACT indispensable to 
thousands of Service Technicians — PLUS 
—exclusive new TV Folders on popular 
Television receivers— the invaluable TV 
Course (don't miss the sections on wave 
pattern trouble-shooting, and antennas) 
—full data on the latest Record Changers 
—all this in addition to full coverage of 
current radio models. Subscribe regu- 
larly to PHOTOFACT Folder Sets— to 
make your work easier, quicker, more 
profitable. Issued two Sets per month. 
Subscribe at your Jobber today. $ J 5 O 




The Radio Industry RED BOOK 

NOW— stop wasteful hunting through doz- 
ens of incomplete pans manuals. The RED 
BOCK, tells you in one volume what you need 
to know about .replacement parts for approxi- 
mate ^ 17,000 sets made from 1938 to 1948. 
Includes complete, accurate listings of all 9 
•major replacement components — not iust one. 
Lists correct replacement parts made by 17 
leading manufacturers — not just one. Covers 
original parts numbers, proper replacement 
numbers and valuable installation notes on: 
Capacitors, Transformers. Controls. 1F*S. 
Speakers, Vibrators. Phono-Cartridges. Plus 
—Tube and Dial Light data, and Hattery re- 
plaament data. 448 pages, 8'Axll; t A Q r 
sewed durable binding. ONLY *J y5 



1947 Changer Manual 

Complete, accurate service data 
on over 40 postwar Record 
Changer models. Shows ex- 
ploded views, photos from all 
angles. Includes chaoge cycle 
data, adjustment notes, service 
hints, complete Parts lists. PLUS 
— complete data on leading Wire. 
Ribbon. Tape and Disc Record- 
ers. 400 Pages; hard cover; 
opens flat. Order now! citoc 
ONLY *495 

Tube Placement Guide 

Shows you exactly where to 
replace each rube in 5 500 radio 
models, covering 1 938 to 1947 
receivers. Each tube layout is 
illustrated by a dear, accurate 
diagram. Saves time— elimi- 
nates risky hit-and-miss 
methods. 192 pages; *«<ic 
handy index. ONLY . . *| 2 5 

Dial Cord Stringing Guide 

The book that shows you the 
one right way to string a dial 
cord. Here, in one handy 
pocket-sized book, are all 
available dial cord diagrams 
covering over 2300 receivers. 
1938 through 1946. Makes 
dial cord restringing jobs 

Suick and simple. ±mr\r\ 
>NLY . *1 00 




FREE Phofofact Cumulative Index 




Send for the FREE Cumulative 
Index to PHOTOFACT Fold- 
ers covering all postwar re- 
ceivers up to the present. You'll 
want this valuable reference 
guide to the Radio Service 
Data preferred and used by 
thousands. Helps you find the 
Folders you want in a jiily. 
Get this FREE Index at your 
Jobber or write for it now. 





BOOST YOUR EARNING POWER! 



Mail This Order Form to Your Parti Jobber Today 

or send to HOWARD W. SAMS & CO., INC. 
2924 E. Washington St., Indianapolis 7, Ind. 

My (check) (money order) for $ enclosed. 

Send following Photofact Volumes: DVol. 5. 

□ Vol.4. DVol. 3. DVol. 2. QVol. I. ($18.39 each). 

□ Send the RED BOOK. $3.95 per copy. 

□ Automatic Record Changer Manual. $4.95. 

□ Tube Placement Guide, $1.2 5 

□ Dial Cord Stringing Guide, $1.00 

□ Send FREE Photofact Cumulative Index. 



Nan 



Address . 



City. 



. State . 



HOWARD W. SAMS & CO., INC. 

INDIANAPOLIS 7, INDIANA 
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Get YOUR All-Plastic 
Cabinet by Purchasing 
the Serviceman's Resistor 
Assortment *1022 

It'» ra»y to find the right tvsistor... 
fast,, .in this handy, handsome, all- 
plastic Oil MITE cabinet. Compact 
— cmiIv Q'x5.Vi4fi f - its 40 com- 
partriNMits are factory |>ac*k<*<i with 
a carefully selected serviceman's 
assortment of 125 individually 
marked, J^-watt "Little 
Devil" resistors in the 40 
values from 10 ohms to 
10 megohms most fre- 
quent I v used, \nd„ 
you nay only the 



regular price of 
the resistors. . , 
nothing extra 
for raid net. 





ITTLE 
DEVIL 

Composition 
Resistors 



See Your Distributor 



BROWN DEVIL. 



Vitreous Enamel Resistors 



A favorite with service- 
men. Easily mounted 
by its tinned wire leads. 
In sizes 5, 10. and 20 
watts. To!. ±10%. 



DIVDOHM 




Adjustable 
Resistors 




Vitreous enameled. 
10 to 200 Watts. Ideal for 
securing odd resistance values. 



OHMITE MANUFACTURING CO. 

4fltt* Ftmroof StrwP - ChFup 44 F LI 



ft H ■ ■ HUTCH* 1 TAP 5WPTCHFS 




W. L. Parkinson, manager of the Tech- 
nical Service Section of General Elec- 
tric, predicts a sale of approximately 
120,000 television receivers in the New 
York metropolitan market within the 
next six months. He stressed the point 
that there must be an increase in dealer 
service facilities if this market is to 
bo satisfied. 

"The sale of television receivers," he 
said, "is directly dependent upon the 
service provided. Sales can only in- 
crease as fast as the radio service 
industry assumes the service obliga- 
tion. The problem now is not how fast 
can we sell television receivers, but 
how fast can we, the service industry, 
install and provide service." 
"We know that the time is not too far 
distant when the need for factory su- 
pervised service will no longer exist. 
We know that the wholesale distributor 
also is eager to turn the obligation over 
to the service industry. In the past 
two years, the service industry has 
made great gains in technical knowl- 
edge, and the manufacturers have in- 
vested many thousands of dollars in 
television training for the service in- 
dustry. However," he concluded, "no 
one in the industry can predict just 
when the service industry will be able 
to take over full responsibility for tele- 
vision receiver installation and main- 
tenance." 



Trend toward heavy fall production of 

radio and television receivers was re- 
flected in August as TV set output 
again reached a new monthly peak, the 
Radio Manufacturers Association re- 
ported. 

RMA member-companies manufactured 
64.953 television receivers in August 
for a new monthly record and an in- 
crease of almost 10,000 over the July 
output. Average weekly production of 
16,238 TV sets in August showed an 
increase of 51 per cent over the weekly 
production for the first half of this 
year. FM-AM set production by RMA 
member-companies totalled 110,879 in 
August to record the largest output of 
this type of receiver since last March. 
Radio receiver production of all types 
totalled 870,044 in August compared 
with 627,349 in July. Production of 
automobile and portable radios aggre- 
gated 256,594 and 178,323, respectively. 



Paul V. Garvin, president of Motorola, 
Inc., Chicago, has announced that as a 
result of its recent purchase of the 
"inventory and certain assets" of the 
Car Radio Division of International 
Detrola Corp., Detroit, Motorola will 
now for the first time supply sets to 
automobile manufacturers. For 20 
years, the Motorola Company has sold 
automobile radios to consumers onlv. 



The Department of Commerce reported 
that during the month of July sales by 
independent radio stores throughout 
the nation were 2 per cent below July, 
1947. 



Equity Plan, designed to encourage 
local banks to handle the financing of 
radio and electrical appliances pur- 
chased by local Westinghouse dealers 
and their customers. 
L. H. Lund, vice-president and treas- 
urer of Westinghouse, said that banks 
participating in the program would be 
afforded many protective assurances, 
not before available. 
The plan, which is being sent to the 
nation's 15,000 banks, "has been care- 
fully scrutinized by sixteen of the lead- 
ing consumer credit bankers of the 
country, acting as an advisory council 
to Westinghouse.** 

"To the consumer, these agreements 
mean more equitable financing of the 
appliances and vadios he buys as the 
result of economies the plan makes pos- 
sible for the local banks," explained 
Mr, Lund. "They mean also that the 
consumer encounters less *red tape* in 
getting his installment purchase ar- 
ranged." 



Copies of the 1948 complete roster of 
The Representatives of Radio Parts 
Manufacturers, Inc., are available and 
will be furnished without charge to any 
manufacturer of radio and electronic 
parts and equipment who sends his re- 
quest on his business letterhead to L. C. 
McCarthy, Secretary of The Repre- 
sentatives, 9 South Clinton Street, Chi- 
cago 6, Illinois. 

The 72-page booklet, prepared by the 
Industry Relations Committee, lists 
more than 350 members of The Repre- 
sentatives alphabetically and by geo- 
graphical regions. 



The Department of Commerce re- 
ports independent radio and musical 
instrument dealers showed an average 
gain in sales of 5 c /c during the first six 
months of 1948 over a similar period 
last year. 



Westinghouse Electric Corp. has dis- 
closed a plan called the Westinghouse 



John Pell, manager of television serv- 
ice for the Phil co Corp. of Philadel- 
phia, has announced that the company 
has started a long-term program to 
train radio servicemen in the technique 
of television servicing. 
"All Philco distributors in television 
cities are co-operating in this program 
aimed at developing many additional 
thousands of competent technicians fa- 
miliar with all phases of servicing mod- 
ern television receivers and in proper 
antenna installation, whether outdoor 
or indoor," Mr. Pell stated. 
"The new course is available to all serv- 
icemen who have a sound basic tech- 
nical knowledge of radio. These men in- 
clude dealers, service managers and 
servicemen employed by dealers and in- 
dependent servicing contractors." 
"The Philco training course in tele- 
vision is designed to make it easy for 
every serviceman or technician with a 
fundamental knowledge of radio and 
preferably some practical experience, 
to obtain the technical schooling neces- 
sary to keep pace with the latest de- 
velopments in television." 

RADIO-ELECTRONICS lor 
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sffifMA will YOU hold? 






OR THIS 



WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 

Get Your "Ticket" in a FEW SHORT WEEKS! It's EASY when you use CIRE 
Simplified Training and Coaching AT HOME in SPARE TIME 

Thousands of new jobs are opening up — FM, Television, Get your license without delay. Let Cleveland Institute 

Mobile Communication Systems. These are only a few of prepare you to pass FCC license examinations, and hold the 

the radio fields which require licensed radio technicians and jobs which a license entitles you to, with CIRE streamlined, 

operators. post-war methods of coaching and training. 

Your FCC Ticket Is Recognized in ALL Radio Fields as Proof of Your Technical Ability 



More than ever before an FCC Commercial Operator License 
is a sure passport to many of the better paying jobs in this 
New World of Electronics. Employers always give prefer- 



ence to the license holder, even though a license is not 
required for the job. Hold an FCC "ticket" and the job is 
yours! 



Hundreds of Satisfied, Successful Students 



Ti .insniiller i lltthierl inir is great, es- 
M<rlaily in the 1 no <m. Thanks 

attain for all \<>u lum- iimi**. and >mi 
ran take tlii* i it. lit for lur fns\ that m.V 

rii-ket' i> mm hiwtnl imi th<> wall »f a 
UMlii Walt htuiiiliMti MithiH." 

Minimi j:::«;7j<N1* 



"I now hohl ticki-t mmihi>r I»- 1 n-3787. 
-1 n < I huldhiK Hi.- I hen si- Una Ih'lnifl me 
Ui obtain Hi.- tyitr of joli V\v always 

ilivai I of liav iriK. Yi>. th..nk> lo I'lltE, 

1 aiu now u>>ikiiiK foi th«> I'ivil Aero- 
nautics Atlinhibiratioti a> Itailh. .Main- 
U'liaiin* Technician, at a f.ir bet lev .salary 
llian I'h' rift hail to-fon-. I am deeply 
Krateful." Sunhiil ?33I'JNI2 



"I was Issui'il lieriiHe number P-2-1118S 
nn Nm ember 4, 1U47. at New York. N.Y. 
The next ilay 1 wa> hkoi-iI on tioani a 
tanker as Itailio I telem.»i>li) OneiatiK/ 
Purser. Kesiiles radio <in< r al in* on tmarU 
fcllilk I handle tin 1 IiaHolls. etc.. ulitrh 
K all (i\er-iiuie ami htitiKs my monthly 
pay up to between *5<Mi ami $l>5t>." 

St 11. lent »^35. r »N2 



"I l4kt* Kreal hleasuie in Infoimirik' you 
thai I haie liiken I he examination for 
radio telephone ■ 1 t s> t i lass I in use 1.11 .tune 
L'lMli. at). I Ii.i.sm'.I ami ha\e ieeel\e<l my 

1 lee use. I .11 nv woikiiiK at Wt'Ml, 

1 loral 2.1H wall ftailon." 

Stinleiit srairiNIi! 



FREE BOOKLET Te,ls you tne Government requirements for all classes 0 f FCC commercial licenses. 

< Does not cover Amateur License examinations.) U»« coupon helow for Booklet B. 

ATUfp Cleveland Institute Home Study Courses Offer Complete Technical Radio 
W I nLll Training from Law-Level to College-Level, for the Radioman with Practical 
Experience! 



COURSE A — Master Course in Radio Communication 

A complete course covering the technical fundamentals of radio-elec- 
tronics, for the radioman who wants a Keneral review. Includes prepa- 
ration for Broadcast station employment. 

COURSE B — Advanced Course in Radio Communication 
Engineering 

A genuine collejre-levrl radio engineering course, completely mathematical 
in treatment. For the advanced radioman with considerable practical 
experience and training. 



COURSE C — Specialized Television Engineering 

An advanced college-level course for the radioman who has had formal 
training equivalent to A and B. 

COURSE D — Advanced Radio Telephony 

An advanced, specialized course covering broadcast station engineering 
and operation. Without preliminary preparatory fundamentals, this 
course enters immediately into the heart of the subject matter. Covers 
the engineering knowledge and the technical duties required of the 
studio control operator, the master control operator, and the trans- 
mitter operator. 



FREE CATALOG Describes all Cleveland Institute home study courses — tells of CIRE 

w " * «a»w^** unique, post-war methods of training. \' n9 coupon helow for Catalog A. 




H0WT0PASS c R ; d r o s«: o M-! 



CommercielFCC LICENSE 

»m EXAMINATIONS... 



CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

RE-12 4900 Building, CLEVELAND 3, OHIO 



Veterans cheek for enrollment infor 
mation under G*l Bill. 



Don't Delay - 
Write Today! 



DECEMBER, 1948 



CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
f RC-12 4900 BUILDING, CLEVELAND 3 S OHIO 

I ■ ■■ ii i«»-u. 

Mium vii.| ii. P \oiir ItiHiklit it "1IOU 10 I'VSS FCC I'nMMHH l\h Ml'K.VSI-: EXAMINATIONS" an. I i r» iuti«-i 

I j«H.i-t Mi„r I ■Im«I> ,, jr»< for jiiitMrrtli |, for K<\; LUvnso Kxun hint i-nx (0«*< irt \uat, , |.i.,iuc hxamUat is « 

II i>i ii, >< .ir <-4Ulut,' A, Jc«vr lhtn*r all of your home study ruill .. .I..t.. l |<s (u « I liMie tut nlnii IN lomsi 

| □ V □ □<'. Cl> 
Approved _ 

for Train- ' ***** - ■ ■ 

ing Under J 

4< G-I Bill 
ofRighu" j^ 1 ™ 



ZONE ... STATE 
NO OBLIGATION -NO SALESMEN . 
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, „ e HEATHKITS 




SIGNAL 
GENERATOR 
KIT . . . 

519.50 

ELSE TO BUY 

Every shop needs a good signal generator The Heathkif 
fulfills every servicing need, fundamentals from 150 Kc fa 
30 megacycles with strong harmonics over 100 megacycles 
covering the new television and FM bands. 1 10V 60 cycle 
transformer operated power supply. 

400 cycle audio available for modulation or audio testing. 
Uses 6SN7 as RF oscillator and audio amplifier. Complete 
kit has every part necessary and detailed blueprints and 
instructions enable the builder to assemble it in a few hours. 
Large easy fo read calibration. Convenient size 9 x6 x4 3 //, 
Shipping weight 4'/2 lbs. 



AUDIO GENERATOR 

kit $34.50 



The ideal instrument for checking audio ampli- 
fier! television response, distortion, etc- 
Supplies excellent tine wove 20 eyelet to 20,000 
eyelet and in addition tuppliet square wave 
over tame range. Extremely low distortion, lets 
than 1%, large calibrated diat, beautiful 2 
color pone!, 1% precision Calibrating /csistors. 
110V 60 cycle power transformer, 5 tubes, 
detailed blueprintt and i nttructiont. R.C. type cir- 
cuit with excellent liability. Shipping Wt. IS Ibt. 




ELSE TO BUY 



H E AT H K I T 

HIGH FIDELITY 
AMPLIFIER KIT 



$14 9 . 5 



Build thit high fidelity 
amplifier and tave two- 
thlrdt of the cott. 110V 
60 cy ffantformer oper- 
ated. Puth putl output 
uting 1619 tubet (mili- 
tary type 6L6't), two am. 
plifler ttaget uting o dual 
Made (6SL7 gt a photo 
inverter give this ampli- 
fier a linear reproduction 
equal to amplifiers sell' 

ing for ten times this price. Every port supplied 
punched and formed chassis, transformers (including 
quality output to 3-6 ohm voice coil), tubes, Controls, 
and complete instructions. Add postage for 20 lbs. 

1 2" PM Speakers for above 6.95 

Mahogany Speaker Cabinet 14 l /i* x MVj" x 8' fl.75 




110V A.C. MILITARY RECEIVER POWER SUPPLY KIT 

Ideal way to convert military 
sets. 1T0V 60 cy. transformer 
operated. Supplies 24 Votts for 
filament — no wiring changes 
inside radio. Also supplies 
2S0V D.C. plate vottage at 50- 
60 MA. Connections direct to 
dynamolor input. Complete 
wirh all parts and detailed in- 
structions. Shipping w t. 6 lbs. 



4* 

$5.95 



110 V. A.C. TRANSMITTER POWER SUPPLY KIT 

For BC-645, 223, S22, 274N's, 
etc. Ideal for powering military 
transmitters. Supplies 500 to 
60O Volts at 150 to 200 MA 
plate, 6.3 C.T. at 4 Amps, 6.3 at 
4 Amps, and 12V ot 4 Amps. 
Can be combined to *uppty 
3-6-9-12 or 24 Votts at 4 
Amperes. Kit supplied complete 
with husky 110V 60 cycle 
power transformer, 5U4 recti- 
Per oil filled condensers, cosed 
choke, punched chassis, and all 
Other parts, including detailed 
instructions. Complete — nothing 
else to buy. Shipping Wt. 22 lbs. 



$14.50 



HEATHKIT 
CONDENSER CHECKER KIT 



50 




M9 



ei.se ro buy 



Checks all types of condensers, paper mica- 
electrolytic— ceramic over o range of .00001 MFD 
to 1000 MFD. All on readable scales that are read 
direct from the panel. NO CHARTS OR MULTI- 
PLIERS NECESSARY. A condenser checker anyone 
can read without o college education. A leakage 
test and polarixing vottage of 20 to 500 volts pro- 
vided. Measures power focfar of electrolytic* be- 
tween 0% and 50%. 110V 60 cycle transformer 
operated complete with rectifier and magic eye 
tubes, cabinet, calibrated panel, test leads and all 
other parts. Clear detailed instructions for assembly 
and use. Why guess at the quality and capacity of 
a condenser when you can know for less lhan a 
twenty dollar bill, Shipping wt. 7 lbs. 




BENTON 




RADIO-ELECTRONICS for 
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IDEAL TEST INSTRUMENTS 



HEATHKIT VACUUM TUBE 

VOLTMETER KIT 

Everything you wont in o VTVM. Shatterproof solid plosfic meter foce, automotic meter 
protection in burn-out proof Circuit, push pull electronic voltmeter circuit assuring maxi- 
mum stability. Lineor DC ond AC scoles. Complete selection of voltoge range* starting 
with 3 Volt* full «cole up to 1,000 Volt*. I*olotcd DC test prod for *ignol trocing and 
measurements of voltoge while inttrument i* in operation. An ohmmeter tection ac- 
curately measuring retittonce of 1 10 ohm to one billion ohm* with inrerno/ battery. 
Extremely high input resistance 1 1 megohm* on oil ronget DC and 6.5 megohm* on AC. 
All these features and mony more are the reasons hundreds of rodio ond television 
schools arc using Heathkit VTVM's ond recommending them to all students. Like all 
Heathkits, the VTVM kit is complete, HOV 60 cy power transformer, 500 microamp 
meter, tubes, grey crackle Cabinet, panel, test leods, 1% Ceromic precision divider resis- 
tors and all other part*. Complete instruction manual. Better start your laboratory now, 
ond enjoy it all winter. Shipping Wt. 8 lbs. 



ELSE TO 
BUY! 

$24 5 .° 





ELSE TO BUY 



HEATHKIT SIGNAL TRACER KIT 

Reduces service time and greatly increa*c* 
profit* of any service shop. Use* crystal diode 
to follow signal from antenna to speoker. 
Locates faults immediately. Internol amplifier 
available for speaker testing and internal 
*peoker available far amplifier testing. Con- 
nection far VTVM on panel ollow* visuol trac- 
ing and gain measurement*. Also test* 
phonograph pickups, microphones, PA sys- 
tems, etc. Frequency range to 200 MC. Com- 
plete ready to assemble. 1 10V 60 cycle trans- 
former operotcd. Supplied with 3 tubes, diode 
probe, 2 color panel, all other parts. Easy to 
assemble, detailed blueprints and instructions. 

Small portable 9* x 6* X 4%*. Wt. 6 pounds. 
Ideal for taking on service Call*. Complete 
your service shop with thi* instrument. 



HEATHKIT 3 TUBE ALL WAVE 



RADIO 
$8.75 

An ideal woy to 
learn radio. This 
kit is Complete 
ready to ossem- 
HO-Volt AC Operation ble, with tube* 
and oil other part*. Operotet from AC. 
Simple, clear detailed instruction* make 
this a good rodlo training course. 
Covers regular broadcasts and short 
wave bands. Plug-in coils. Regenerative 
Circuit. Operates loud Speaker. Add 
postoge for 3 lbs. $8 75 

HS 30 Headphones per sot. $1.00 

2 , /j* Permanent Mog net Loudspeaker 1. 95 



INTERPHONE 2-WAY 

CALL SYSTEM KIT 



Ideal call ond 
communication 
system for 
homes, offices, 
foCtories, stores, 
etc. Makes excel- 
lent electronic 
baby watcher 
easy to ossemble 
with every part supplied including 
simple instructions. Distance up to 1 J 
mile. Operates from 1 10V A.C. 3 tubes, 
one master and one remote speaker. 
Shipping Wt. 5 lbs. 




TfeatMit ELECTRONIC SWITCH KIT 



DOUBLES THE UTILITY OF ANY SCOPE 

An electronic switch used with ony oscilloscope* provides two separately controll- 
able traces an the screen. Each trace i* controlled independently and the 
position of the traces may be varied. The input and Output traces of an 
amplifier may be observed one beside the other or one directly over 
the other illustrating perfectly any chongc occurring in the ampli- 
fier. Distortion — phase shift and other defect* show up in* 
stonily. 110 Volt 60 cycle transformer operated. Uses 5 
tubes (1 — 6XS, 2— 6SN7's, 2— 6SJ7's). Hos indi- 
vidual gain controls, positioning control, and 
coarse and fine sweeping rote controls. 
The cabinet ond panel match oil 
other Heothkit*. Every part sup- 



TUcc 194 8 



HEATHKIT 5" 

OSCILLOSCOPE 



A necessity far the newer servicing technique in 
FM and television at o price you con afford. The 
Heothkit is complete, beautiful two color panel, oil 
metal ports punched, formed and plotcd and every 
part supplied. A pleasant evening's work ond you 
hove the most interesting piece of loborotory equip- 
ment ovailable. 

Check .he features — lorge 5 58P1 tube, compen- 
sated vertical and horizontal amplifiers using 6SJ7"s, 
1 5 cycle to 30 M cycle sweep generator using 884 gas 
triode, 110V 60 cycle power transformer gives 1100 
volts negotive ond 350 voits positive. 

Convenient *ixe BVi' x 13" high, 17* deep, weight 
only 26 pound*. 

All control* on front panel with te*t voltage and 
ext. syn. post. Complete with all tubes ond detolled 
instructions. Shipping weight 35 pounds. Order today 
while surplus tubes mako the price possible. 





BENTON HARBOR 20, MICHIGAN 



DECEMBER 1948 



\a/\aaa/ amoriranraHinhictnrv rnm 



gW? HEATH SURPLUS ftou! 

A L L 'O U A N T I T I E 5 LIMITED SUBJECT TO PRIOR SALES 



APN/1 RADIO ALTIMETERS 

NO. 200. The last chance 
to get a complete new 14 
tube radio altimeter. Con- 
tains 420 Mc. transmitter 
and receiver, power tup- 
~l5!* *3&L^Bh p ' v ' r ° n 9* pitches, two 
I %<^fv* antennas, meter indicator, 

Vo" 5 ** oil plugs and instruction 

£t manual. This unit makes 

excellent amateur station 
^ « j £ ^ as it is right in the band. 
J.l4 SIJ Shipped in original ex- 
T W ^ • W port crate. Weight 8 7 lbs. 



G.E. 




BC 375 TUNING 

NO. 203. Model TU10B coven 
10 Mc. to 12.5 Mc. New com- 
plete with aluminum cabinet. 
The best buy of surplus. Over 
$30.00 worth of new variable 
condensers, coil, dials, switches, 
etc. Add postage for 20 lbs. 



right f 

UNIT 
$2.49 



$2 







BC645 GENERAL ELECTRIC :? 

TRANSCEIVER 

NO. 201. Complete 
15 tube transmitter- 
receiver^ Ideal for 
new citiiens band 
460 Mc. for commu- 
nication between of- 
fice and car, home, 
boat. etc. Conver- 
sion article in August ELECTRONICS Maga- 
zine. Brand new in original G.E. cartons 
with tubes. Add postage for 25 lbs. 

$19.50 ... 2 for $35.00 

ACCESSORIES FOR BC 645 

PE101C Dynamotar for J, 

car use $ 3.95 / 

110V 60 Cycle Power Supply 
' -.. for home or office use . 514.50 





G.E. 50 AMP CIRCUIT BREAKER 
OC NO. 204. New General Electric 
,7J 50 Amp 220 Volt AC circuit 
Vfor breakers. 100 Amp when used 
$r.so an 110V. Add postoge for 4 lbs. 

BC347 AIRCRAFT INTERPHONE 

AMPLIFIER 

NO. 205. Interphone amplifier can- | 
tains 6F8 tube, Ouncer transformers, 
diagrams, etc. in oluminum cabinet. 
Add postage *a nr 

for 4 lbs ^Z.7J 

::;v::o>:*»x.:.y.xv^ 

274N COMMAND SET ACCESSORIES 

NO. 236. 5" PM Speaker with out- 
put transformer matching head- 

phone output $2.80 

NO. 239. Dual receiver rock FT277A 

with connecting plugs $1.00 

NO. 240. Single transmitter rack 

FT234A $1.00 

NO. 241. Spline shoft for tuning 
commond receivers. Allows use of 
regulor tuning knob on BC 453-4-5 

receivers $ .39 

BC 451 CONTROL BOX 
NO. 236. Control box for 274 N 
transmitters. Contains proper cw- 
voice switch, 4 channel switch, 
power switch, mike jack and tele- 
graph key. 

Add postoge for 2 lbs $1.95 



METER SPECIAL 

NO. 237. Brand new DeJur Model 
312 0-600 M.A. O.C. Square 3" 0-10 
M.A. basic meter with built in 
shunt. Probably the best buy ever 
offered in a surplus meter. + r% nr 
Shipping Weight 1 lb U.7J 




G. E 

h^Vft^Ml VOL' 

■BQ rnot 
^■^^LflH can 

-HPS? ,ian 
«^^r voi 



$2.95 



A-62 ARMY PHANTOM ANTENNA 

NO. 206. Contains tuning condenser, 
coil, resistors, tuning dial, tuning in- 
f ^pb. dicator, binding posts, steel case, use- 
^Br ful for building amateur transmitter. 
■ Add postage (f i OC 

for 8 lbs *P I .7J 



BENDIX MR9C COMPASS CONTROL UNIT 

NO. 207. Tuning and control unit 
for Bendix MN 26 radio compasses 
contains tuning dial, band switch, 
crystal switch, AVC switch, volume 
control, fuses, phone iacks, * Q C /\ 
etc. Shipping Weight 5 lbs. f y » 3U 



BC731 CONTROL BOX 

with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Site 6" xlO'^ 1 a". Contains Wes- 
ton 0-1 50V. AC 3' ?" voltmeter, motor 
starting switch, 28 fuses all 30 Amp 
110V. and 8 fuse holders. Fuses and 
holders alone worth the price. at 
Shipping Weight 18 lbs ?/ . V3 



T32 TABLE MICROPHONE ^ 

NO. 210. One of the Army's best. 
Built by Kellogg, ideal for factory i 
; call system, public address, amateur 
use. orand new in original Cartons. &*% qp 
Add postage for 5 lbs. f a./O 

MINIATURE ELECTRIC MOTOR 

NO. 211. Tiny Delco motor only 1" x 
1Ve"x2" 10,000 RPM. Operotes from 6 
to 24 V. Excellent for mod- ap 
els. Add postoge for 1 lb. f i./O 

t voi 1 " DYN AMOTOR 

NO. 212. DynamotOr only from 
PE 103 power Supply. Input 6 or 12 
Volts, output 500 Volts at 160 MA. £c QC 
Brand new original cartons. Ship- ^J. 7 J 
ping Weight 29 lbs. 

SoMAI* DYNAMOTOR 

NO. 213. An ideal dynamotor for 
mobile operation in taxicabs, police 
cars, sound systems and amoteur sta- 
tions. Supplies above voltage from 12 
Volts ar 500V. at 350 MA from 6 
<f r qp Volts. Complete with starting relay, 
.pD.VD and fuses. New. Our Dynamotor A. 
Shipping Weight 72 lbs. 

DM-36 DYNAMOTOR 

NO. 215. Western Electric 24 Volt input, 220V. at 
60 MA out. With filter assembly. 
Snipping Weight 6 lbs 

BC. BC 306 ANTENNA 
TUNING UNIT 
NO. 231. Matches ony aerial to 150 
Watt transmitter, used on BC 375. Brand 
new. Add postage £st nr 

for 20 lbs .. $X.TD 

W.E. BC456 MODULATOR 

NO. 217. Modulator from 274N com- 
mand transmitters contains 3 husky 
relays, 3 tubes, VR1 SO, 12J5 and 1625. 
Brand new. Add postage for 11 lbs. 

BE 77 TELETYPE 

^■jBM NO- 218. Contains xero center volt- 
^^^B milliammeter, twitches, relays, voltage 
divider resistors, neon indicator, etc. 
Excellent foundation for radio tester. 
Shipping Weight 10 lbs. 

BENDIX MN 20E DIRECTION FINDER LOOP 

NO. 219. Ring type loop excellent 
for use on boat or aircraft. Extreme- 
ly rugged construction, low im- 
pedance manual type. £ 0 g* c 
Add postage for 8 lbs.>T.TJ each 

LP 18C DIRECTION FINDER LOOP 

NO. 220. Motor driven streamline pod 
type loop used on automatic direction 
Finders. Has Selsyn transmitter and 
motor, fits most military direction 
finders. Add postage #u r/\ 
for 20 lbs. >14.M) each 

KIT SPECIALS 



RCA NAVY COMMUNICATION RECEIVER 

NO. 202.' The last of these 
beautiful RCA sets. Cavers 195 
Kc. to 9.1 Mc. continuously. 
Supplied complete with tubes, 
control box, tuning unit, 24 
Volt dynamotor, band change 
motor, plugs and circuit dia- 
gram. Superheterodyne circuit 
covers aircraft, broadcast, short 

wave, marine, foreign brood- > /S /") C ^\ 
casH. Mas sharp or broad IF.'s 5 /V.^ U 
B.F.O., •ft. Shpg. Wt. 30 lbs. 3.^ 

PE 125 TRANSMITTER 

POWER SUPPLY 

NO. 223. Operates from 12 to 
24 Volts and supplies 500 Volts 
at 160 MA. Extremely rugged 
construction used in Army tanks. 
Complete with fuses — relays — 
«f i a nr filter*, etc. Ideal for boats. 
$ I Shipping Weight 73 lbs. 

FM PUSH BUTTON TUNER 

NO. 224. Brand new ten push but- 
ton tuning assembly from Army FM 
receiver. Contains 4 gong 100 MMF 
silver plated tuning conden-£*% C/\ 
ser. Add postage for 10 lb*. fX.DU CACH 

|X RGB/U FLEXIBLE 

7^ COAXIAL CABLE 

*f *>\ NO. 225. Standard television lead 
\S in 52 ohm. Any length up to 1,000 
PER FOOT "Sft. Add for postage. 



$3.95 

TEST SET 



$7.95 



Q 




POTENTIOMETERS 
NO. 232. Kit of 10 ex- 
cellent shaft typo po- 
tentiometer* A "I q j- 
good variety I • 73 



SOCKETS 
NO. 233. Kit of 20 high 
quality sockets several 

$1 .00 




i ib». 

4ft 



POWER TRANSFORMER SfaecfixU 



, A . NO. 226. Primary 117V. 60 cycle. 

ll^^^Hh. Secondaries supply 746 V.CT at 220 

^^fiW M *' 6 3V ; °* 45 *•» art d 5V. of 4A, 

|K^V'"""" ! * rl Will handle 13 tube radio receivers. 

Vl.'i. I Supply is limited, order early. Ship- 

TB^^^P ping Weight 1 1 lbs. each. 

$3.95 . . 3 for $9.95 
OUTPUT TRANSFORMER 

NO. 227. Push pull 6V6's to 6 • 8 ohm 
voice coil excellent ^ 
chorocteri sties, 3 TOT $1.95 

TRANSMITTER TRANSFORMER 

NO. 226. The transformer for Transmitter 
Power Supply, 600 Volt at 200 MA and 

4 Amp. filoments of 3 to 24 Volts. Also 

5 Volts at 4 omperes for rectifier*^ Cf\ 
Shipping Weight 12 lbs *T.DU 

MILITARY POWER TRANSFORMERS 

NO. 229. Convert your military re- 
ceivers without rewiring the filament. 
"A" type supplies 500 VCT ot 50 MA, i 
5V. at 2A. and 24V. at V? A. "B" 
type supplies 500 VCT at 50 MA, 5V. I 
at 2A. and 12V. at 1 Amp. State 
whether A or B type desired. € r% r\ C 
Shipping Weight 4 lbs f Z.7J 



c 



* 




HOME WORKSHOP GRINDER KIT 

NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en- 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions, detailed instructions and all 
part's supplied. Motor approxi- 
mately 5,000 R.P.M. Ideal for 
tool-post grinder, flexible shaft 
tool, model drill press, saw. Ship- 
ping Weight 6 lbs. 

HEARING AID HEADPHONES 

NO. 216. The Army's best — eliminate flat 
ears ond outside noise. Complete with 
transformer for conversion from low to 
high impedance. With cord and plug 
complete. *fc * g\f\ 

Add postage for 1 lb «P I .w 

TELEVISION CONDENSERS 



$3.95 



NO. 221. Tobe triple .2 
MFD 4000 V.D.C. Filter 
used on Army radar. 
Ideal filter for H V 
television set. Add 

rar. J3.95 



NO. 222. G.E. Pyranol 
capacitor .25 MFO 6000 
V.D.C. Porcelain insu- 
lated, an outstanding 
buy for high voltage 
filters. Add post* A _ 
age for 3 lbs, ?3.95 



HOW TO ORDER 




Q J V £ MET NUM fH AND fif J C fl f P r f , 
W £ { G M 7 SHOWN. NO Q * D f fl 5 U N D t % JJ.Oft 



BENTON HARBOR lO, MICHIGAN 



D PGSTAGf Fa* 
Will 5 t P COD. 
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ELECTRONIC BARGAINS fa EXPERIMENTERS W HOBBYISTS 

ALL QUANTITIES LIMITED SUBJECT TO PRIOR SALES 



• 



STANCOR FILAMENT TRANSFORMER 
NO. 242. Heavy duty Stancor No. 
ST355 supplies SV ot 6 Amps, 5V at 
3 Ampi and 5V at 3 Amps 
from 220V 60 Cy. primary 
or 1 2 above from 110V. 
Cosed type Ship.* «■ rr\ 
Wgt. 7 lbs. Each 4> I .3U 

«G.E. THYRATRON TRANSFORMER 
NO. 243. New G.E. Transformer sup- 
plies 2.5V ot .100 KVA, has 3KV in- 
sulation 100V 60 cy. primary. Ship- 
&r 9, " lb .:: $9.50 

RCA SATURABLE REACTOR TRANSFORMER 
NO. 246. New RCA No CRV30S31 AC 
current 750 MA DC currtnt 2 Amperes. 
Rated 1.75 henries. Ship- (f i aa 
pthg wgt. 4 lbs. Each $ I .UU 

12.6V POWER TRANSFORMER 
NO. 247. New cased 1 10 V 60 cy. 
Power Transformer. Supplies 440V Ct. 
at 60 MA, 6.3V at 2A. and 12.6V at 
1 Amp. Excellent for military sets. 
Shipping Wght. 
6 lbs. Each. 
RCA INPUT TRANSFORMER 
248. Heavy duty RCA No CRV- 
Input has primaries 600 to 200 
and 25 ohms secondary 250,000 ohms 
C.T. Shipping Wgt. 
2 lbs. Each 




$1.95 



NO 
30529 



$1.00 




$2.95 




REPLACEMENT POWER TRANSFORMER 
NO. 251. Excellent value tronsform- 
j^Hk. ers made by one of largest tram. 
•fv^Htfci former companies. 110V 60 <y Pri- 
VB^BHP mar r *Mppli»« 746 V Ct. at 150 MA 
^B^^rT 5V at 4A and 6.3V of 4 5 Amps. 
^^pT Shipping Wgt. 

7 lbs. Each 

FEDERAL POWER TRANSFORMER 
NO. 252. New cased 110V 60 cy. 
Power Transformer. Supplies 480V CT 
at 50 MA and 6.3 V al 2.1 Amps. A 
beautiful transformer. Ship-£ n r r\ 
ping Wgt. 4 lbs. Each 4>I.DU 

HEAVY DUTY 6-12-24 VOLT VIBRATOR 

NO 253. A husky vibrator 
used on ormy transmitter. 
Rated 30 amperes ot 6 Volts 
220 cycle with contacts for 
12 and 24 Volts, Synchronous 
type has many industrial op- 
plicotians. Ship. 
Wgt 3 lbs. Each 

4 CHANNEL 
PUSH BUTTON TUNER 
NO. 254. Permeability tuner from 
BC 728 containing RF, first detector, 
and oscillator coils. Covers 2 to 5 MC 
Complete circuit diagram furnished 
Shipping Wgt. 

CONDENSER SPECIAL 
NO. 255. An ideal oil filled power 
supply fitter used in army 16 tube 
unit, has 2 5, 2.5 and 5 MFD all at 
600V DC rating. Shipping t 
Wgt 3 lbs Each 




2 lbs. Each 





$1.50 



TELEVISION CONDENSER 
NO. 256 Aerovo* Hyvol .05 MFD at 
7500V. rating. Excellent television coup- 
ling condenser with mounting bracket. 
Shipping Wgt. 
3 lbs. Each » 



$3.50 



BC746 TUNING UNIT 
NO. 257. Plug in transmitter 
tuning unit from ormy Walkie 
Talkie. Contains antenna and 
tonk coils, tuning condenser, 
transmitting and receiving crys- 
tals. Ideol transmitter founda- 
tion. Shipping Wgt. #+• ^ r\r\ 
1 lb. Each $ I .UU 
(Same as above except trans- 
mitter crystal in 80 meter ama- 
teur band S2.50 each) 

T30 THROAT MICROPHONE 
NO. 258. Makes excellent contact 
microphone for musical instru- 
ment or vibration pick-up. Ship- 
ping Wgt. 1 lb. Si. 00 each 
Extension cord with switch for 
above . $ .50 eoch 





BRAND NEW 
ARMY AIR FORCE 

ASTROGRAPH 

NO. 259. The case of 
this unit makes the 
finest tool and service 
kit ever designed. Ply- 
wood construction, 14 x 
11 x 10" high, with 8 
covered compartments 
in the bottom for repair 
parts, leather handle, 
steel reinforced cavers, 
hinged lid. Also excel- 
lent as case far radio 
phonograph, movie projector, camera, shell case, 
fishing kit, picnic kit, etc. The ostragraph itself, 
(which cost the government SI 25.00} mokes an 
excellent contact printer, and can be used for a 
foundation for enlarger, strip map' holder, etc. 
The cose olone worth twice the <£o QC 

give-owoy price of 4>J. 7 J 

AN27 ARN5 ANTENNA 

NO. 260. Standard blind 
londing antenna system. 
Brand new in original 
crate. Ship. Wgt. 14 lbs. 




.50 

AS1 1 4/ APT ANTENNA SYSTEM 




NO. 261. New blode " 
type antenna complete $7.50 
with case assembly, 
in original carton. Shipping Wgt. 9 lbs. 

ASH5/APT ANTENNA SYSTEM 

$7.50 

NO. 262. New blade type 
antenno complete with case 
assembly, in original corton. Ship. Wgt. II lbs. 

AT38A/APT RADAR ANTENNA ^ 

NO. 263. New radar dome type an- 
tenna with mounting base and con- 
nections, in original car- £ n m rf\ 
ton. Ship. Wgt. 11 lbs. 3>J4.DU 

AN104A BLADE ANTENNA 
&y Cf\ NO 264 Standard blade 

4> I • Jw antenna used on many mili- 

tary fighting planes with 
coaxial connection at base. 
Shipping Wgt. 3 lbs. 

BENDIX MT51C TRANSMITTER CONTROL BOX 
NO. 235. Contains chonnel switch, 
emission switch, send receive 
switch, power switch and indicotors 
for Bendix oircraft trans- <f r pa 
mitters. Ship. Wgt. 3 lbs. «PJ.jU 

BC670B REMOTE CONTROL BOX 

,^^^*k NO. 265. Motor starting control 

box ha* starting and stopping 

4K switch, indicator, coble ond plug. 

<jfV wB) Wooden case Ship. ^ OC 

^^^^ Wgt 6 lbs. Eoch *P I .7J 

BK 22 RELAY ASSEMBLY 
NO. 266. Used on SCR 269 
Radio Compasses. Contains 
stepping and control relays 
— junction box of oluminum. 
Brand new. Ship. &*% ftC %" ■ i 
Wgt. 7 lbs Each $0.7D *^~^Lj^ 

HEINEMANN CIRCUIT BREAKER 

NO. 267. Heavy duty type 7 Amp. 
JH 24 Volt DC Many uses around 
r^H shop. Shipping 
Wgt. 2 lbs. Eoch 
CUTLER HAMMER 
MOTOR FIELD CONTROL 
NO. 285. Rated 10 ohms. 3.2 Amps. 
Maximum. 6' ?" diomeler with knob 
and mounting feet, con be used to 
regulate generator output voltage. 
Shipping. Wgt. + * cA 

5 lbs. Eoch 4>Z.OU 

— . _ ^_ PENN THERMO RELAY 

Jib NO 368 Th * rmo Reloy with a 

%J^B range of 45 to 100 complete 

^^-^T^^BJ with 5 Ft. flexible cable to in 

I^Hb mersion bulb. Ship- 

T ping Wgt. 6 lbs. 

B & W 11 to 14 MC TANK COIL a 

NO. 281. Plug in type used on I 

BC 610 Transmitter. New, original V,- 

cortons. Shipping <+■ 1 c/ * rrrft 

Wgt. 2 lbs. Each $1.50 



jMlllllHHIM 



$1.00 



$3.50 





m 




DM 35 
NO. 274 
Amperes 



$7.50 



^^^l DM64A 12 VOLT DYNAMOTOR 
0 2 NO. 269. Input 12V ot 5 Amps. 
l|pW Output 275 Volt 150 MA. New 

vxrux* $5.50 

DM32A COMMAND SET DYNAMOTOR 
NO. 270. Port of 274N Command Re- 
ceivers. Input 28 Volts, output 250V 
at 60 MA. Shipping A- pa 

Wgt. 4 lbs. Each 3>D.3U 

DM21 12 VOLT DYNAMOTOR 
NO. 271. Used in Army BC 312 
Communication Receiver. Input 12 
Volts at 3.3 Amps. Output 235 
Volts at 90 MA. New, original 
cartons. Shipping Wgt. &r C f\ 
8 lbs. Each *PD.DU 

PE94C SCR 522 POWER SUPPLY 
NO. 272. Complete dynamotor 
power supply for the SCR 522. oper- 
ates from 28 Volts. Complete with 
controls, filters, etc. Original cor- 
ton. Shipping Wgt. & O "7 C 
34 lbs. Eoch 3>0./D 

PE101C BC645 POWER SUPPLY 
NO. 273. Complete power supply 
for BC 645. Operates from 12 or 
24 Volts. Supplies both AC and DC 
required. Shipping 
Wgt. 13 lbs. Each 

12 VOLT DYNAMOTOR 
New input 12 Volt at 18.7 
Supplies 675V ot 275 MA 
or Vi above voltage from 6 volts. Ex- 
cellent far auto use. Ship- 
ping Wgt. 1 1 lbs. Each 

m PE 86 DYNAMOTOR 

ifj^m NO 214. A popular 28 Volt re- 
VH| ceiver dynamotor used on present 

Jj^Ti military equipment. Supplies 250V 

-' J ©» 60 MA. Shipping 
Wgt 4 lbs Eoch ... 
GN 58 HAND GENERATOR 
NO 275. Makes excellent home 
lighting plant, operated by wind 
propeller, waterfall, gas engine, or 
hand crank. Reduction gear allows 
full output at slow speed; supplies 
6 volts at 2.45 amp., 425 volts at 
IIS amp. New Add qp 
postoge for 28 lbs. Each ^/ .7J 

Handles for GN 58 $ 50 each 

Connecting cord for GN'58 
with plugs CD1086 Si. 50 eoch 

COLLINS AUTOTUNE CONTROL HEAD 
NO. 278. Brond new controls used 
on the ART 1 3, 100 Watt, Trans- 
mitter Types 7, 8. 10, ond 11 avail- 
able. Get a spare while ovailable 
as new cost is over $22.00 each. 
Shipping Wgt. 3 lbs. Price any type 
(mention when $LA Crt 

ordering Eoch 4>H.jU 

MC 432 VHF ANTENNA LOADING UNIT 
NO. 279. Contains 2 pole. 5 position 
rotary switch with silver ceramic 
variable condensers, and coils for 
matching VHF Transmitter to AN 109 
ontenno with 50 ohm line. Many 
useful ports. Shipping 
Wgt. 2 lbs. Each 

148 OUTDOOR TELEGRAPH KEY 

NO 280. Rugged enclosed type 
for outdoor use, built for army 
to withstand hard useoge. Com. 
plete with cord ond PL55 plug. 
Shipping Wgt. <£ rs f\f\ 

2 lbs. Each ZpZ.UU 

ONE KILOWATT ADJUSTABLE 



$3.95 



$5.50 





$1.50 





$3.50 



ANTENNA LOADING COIL 
NO. 282. Huge porcelain coil 4" 
diameter 8'*" long, has 5 
sliders for adjustments. Ship- 
ping Wgt. 5 lbs. 

300 MA SELENIUM RECTIFIERS 
W*f NO 209 Roted 300 MA ot 36 

iftjL £- ' Volts, complete with mounting 

-Jp |L brockets. Shipping 

^ Wgt. 1 lb 3 FOR $1.00 

DUAL 
SELENIUM RECTIFIER 
NO 283. Two units mounted on 
single brocket, each section 
rated 15V. at 1 j Amp. Shipping 
Wgt. 1 lb. 2 FOR $1.00 




HOW TO ORDER 



GIVE MH HUM II FX AND D € 3 C ft f P f r Q M , 
WiiGHI SHOWN, HQ ORDFRS UHBFff % 



■ aoq posruf fat 





/I . BENTON HARBOR *0, 
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Secy WHERE 1 YOU SEE THIS BANNER 

. . . because IT'S BETTER FOR YOU! 




SPR AGUE TM TUBULARS 

The firsi iruly practical MOLDED Paper 
Tuhulars! Now in siock^ready lor your use — 
See your Sl'KAGUE Distributor, 



SPRAGUE ATOMS — DRY ELECTR OL YTICS 

You can make up virtually any required 
capacity-voltage combination with a small 
stock. Keep a representative supply in vour 
shop. SAVE TIME-SAVE MONEY— SAVE 
SPACE! 





Yes, its better for you ami your business to buy where this banner 
is displayed because the SPRAGUE BANNER identifies a Dis- 
tributor who agrees that "It's foolish to play penny-ante when your 
business is at stake!" 

Your Sprague Distributor is a successful business man. He 
knows the parts business intimately— and he knows that to really 
build a bigger, more successful service business, you should use 
only the best replacement parts. That's why he features Sprague 
Capacitors and *Koolohm Resistors. His business depends on 
your success and he wants you to remember that YOUR REPU- 
TATION AND YOUR CUSTOMERS ARE TOO VALUABLE 
TO RISK FOR THE FEW PENNIES •SAVED" BY BUYING 
INFERIOR OR UNKNOWN "BARGAINS"! 



RED BOOK 



Yes! We're Listed in the 

looking for the correct Sprague 
replocement capacitors for any receiver man* 
ufactured from 1938 to 1948? It's easy — just 
tefer to The Rodio Industry RED BOOK . . . 



SPRQGUE 



♦KOOLOMM 
RESISTORS 

T M Reg U.S. Pat. OH. 



SPRAGUE PRODUCTS CO.. North Adomi, Mast. • (JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY) 

RADIO-ELECTRONICS for 
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Editorial 

MULTIPERCEPTION 



Zele visum will change our habits even more than radio . . 



By HUGO GERNSBACK 



PSYCHOLOGISTS are insistent in pointing out that 
human beings do not make the most of their brain 
power. Each new technical advance, every new tool, 
many new inventions open up entirely new avenues of 
human progress. We take most of these things for granted 
and seldom realize that we are still at the beginning of 
exploiting our mental powers. 

Radio not only changed a number of our former habits, 
but also brought us numerous new accomplishments not 
known before the advent of broadcasting. The masses are 
today much better informed in almost every line of human 
endeavor. Our musical appreciation has taken on new mean- 
ing and risen to new heights. A wealth of information and 
knowledge only known to serious students before Radio, is 
commonplace today. 

Our perception also has been greatly enhanced in a man- 
ner not even dreamt by Dr. de Forest when he first launched 
broadcasting at the turn of the century. 

The new rising generation now already uses radio in a 
way that the older generation totally fails to comprehend. 
The younger people now listen routinely to radio practically 
constantly — irrespective of what they may be doing at the 
time. Thus, recently we noted how students of both sexes 
in the midst of preparation for their Regents examinations 
—a most difficult and harrowing experience — kept their 
radios going full blast while they were completely immersed 
in their studies. Our questioning brought out the fact that 
the youngsters could study and listen simultaneously — a 
thing the older generation has never learned to do. 

Here we have to do with a phenomenon — mnlti percept ion 
of the human bra hi. If this were an isolated example, per- 
haps it might be thought unusual. But, as we look around 
us we see that all the younger people are doing precisely 
the same thing, whether they are stenographers, switch- 
board operators, factory hands, accountants, or working at 
countless other professions and endeavors. 

At first we might doubt that this double perception would 
be sufficiently deep to be retained for all practical purposes, 
but we soon find that, indeed, the human being can listen 
and study or work at the same time and absorb both. 

This, after all, is not any more difficult to understand 
than specialized multiperception endeavors with which we 
have been familiar for centuries. 

We will give only a single example. An organist can and 
does play the organ not only with both hands, but also 
with both feet at the same time. On top of this he not only 
reads his notes, but if necessary he can also read the words 
of the theme and sing at the same time. This is five- fold 
multiperception : playing the organ by hand, by foot, read- 
ing the notes, reading the words, and singing. Once the 
organist is properly trained he finds no difficulty in doing 
all these functions routinely. This would seem a most com- 
plex undertaking of the human machine and, indeed, it is 
just that. 

If a psychologist were to analyze and enumerate every- 
thing that happens while the organist is at work, a good- 



sized book could be filled with all the processes involved. 

Remember that the brain must give the impulse to every- 
thing that goes on; even such a "simple" thing as reading 
a note and striking exactly the right key without looking 
at the keyboard, would fill many pages of the book on nerve 
impulse-muscle coordination, etc. 

It should be well understood that all new endeavors are 
best learned in youth. Older people find it difficult to co- 
ordinate. The youngster, for instance, has no trouble in 
learning to typewrite — whether sight or touch — while older 
people find it difficult to master it — if they ever do. 

We now come to television, where a most interesting pos- 
sibility of multiperception exists. Listening to the radio 
means only sound — with closed eyes if necessary. Or, you 
may have your back turned to the receiver. Not so with 
television. 

Here you must look at the image. But present-day civiliza- 
tion being what it is, television is going to be a terrifically 
time-consuming undertaking for all of us. Are we in the 
future going to sit motionless before our television receivers 
as we do now? Certainly not. The present generation now. 
not even in their teens, will act differently. They will find 
it easy to study, read books, listen, and look at the tele- 
vision set simultaneously. We might think this a difficult 
order, but it really is not. 

Television table models are already being made. Soon 
they will be built into tables and desks with the screen 
at the correct angle so when we sit at our desks and work, 
we will train our eyes not only to read our books or do 
our work, but also manage to see what is on the television 
screen as well. 

This means coordination of a different sort than we have 
been accustomed to up to now. It means our eyes will have 
to be trained to quickly look up, then down through a small 
angle. This is not so impossible as it sounds. When the 
piano student learns to play he has to watch his hands 
and read the notes at the same time. All this takes time, 
but can be mastered to perfection within a few years. More- 
over, the angle through which the eyeball has to move in 
piano playing is far greater than the angle from book to 
television screen. (If the tele-set is on the desk.) 

Will the new and coming generation perceive everything 
on the television screen in addition to doing its work, or read- 
ing books efficiently? The answer is yes. You may not be 
able to view everything 100 ^ in this manner, but if you see 
80^ or 90 'r of the action this will be sufficient to give you 
a good comprehension even if a fast baseball game is in 
progress. Will all this extra work fatigue or damage the 
eye? Not in the slightest. We do not work our muscles suf- 
ficiently anyway, nowadays, according to physicians. 

The only strain caused by our present-day television sets 
is due to insufficient illumination in our cathode- ray tubes. 
This, however, is only a passing condition of the new art. 
Future television receivers will have such brilliantly lighted 
screens that they can be viewed in bright daylight, or at 
night with a strong table lamp on the same desk. 
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The radar installation is at the northwest corner of Gladstone Dock, a strategic position which adds to the efficiency of the equipment. 

Radar Eyes Bring Safety 
To Fog-Bound Liverpool 



By 

Major RALPH W. HALLOWS 

HANDLING more than 10 million 
tons of goods each year and 
serving the densely populated 
northwestern industrial areas, 
Liverpool is one of the most important 
of Britain's seaports. It is also one of 
the most difficult in the world for ship- 
ping. A glance at the map will make 
one of the reasons for this clear. The 
port lies at the head of a winding chan- 
nel \2 miles in length and nowhere 
much more than a quarter of a mile 
wide. The channel divides the great 
sandbanks of Liverpool Bay. On that 



stretch of coast, with its :>(»-foot titles, 
the sand is always on the move; in the 
last 00 years the annual amount of it 
dredged from the Mersey Channel has 
averaged 14 million tons. The channel 
is very carefully marked by three light 
vessels and between 50 and fiO power- 
ful acetylene buoys (every black dot on 
the map shows the position of one of 
those buoys) ; in fact, its appearance 
on a clear night has been likened to 
that of the main street of a great town. 

No map, though, can show the great- 
est of all menaces to shipping in nar- 
row waters, the demon fog; and Liver- 
pool is subject to dense and frequent 
fogs in the colder months of the year. 
In the past that fog or falling snow 



might bring the business of the port to 
a standstill and keep it inactive for 
days on end. 

Because of the narrowness of the 
channel big ships can neither turn round 
nor anchor in it. An average of a score 
of ocean-going vessels enters and leaves 
the port every day; and once the cap- 
tain of one of them has decided either 
to enter the channel at the Bar light 
vessel or to put to sea from the Liver- 
pool docks, there is no turning hack. He 
must go on. On this account many ves- 
sels in the past missed one or more 
tides for reasons of prudence. And miss- 
ing even one tide is an expensive busi- 
ness for a big ship; the average loss is 
about $2,000. 

Today Liverpool and the ships using 
the port no longer dread the fog menace. 
The first complete radar approach sys- 
tem in the world is in use. Xo matter 
what the weather, the whole of the 
channel from the Bar lightship to the 
Liverpool docks and for some miles up- 
stream is seen on the radar screens as 
clearly as the proverbial back of one's 
hand, Liverpool, in a word, has in- 
stalled a radar system which may well 
revolutionize the traffic systems of half 
the world's great harbors. The Liverpool 
port authorities emphasize that it is not 
a eotttrof system. The responsibility Tor 
deciding what his ship shall do in any 
circumstances must always remain with 
the captain. In other words, he does not 
and will not receive orders from the 
shore. But he can at any time receive 
by radio telephone the exact position of 
his own vessel, of other vessels in the 
channel, or of any obstruction. In com- 
bination with the information provided 
by his own shipborne radar, this knowl- 
edge will enable him to sail safely in- 
ward or outward in weather conditions 
which in the past would have meant 
missing one or more tides. 

The radar installation is entirely of 

RADIO-ELECTRONICS for 




The screens show four main areas, a complete view of the channel, and a wandering display. 
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British design. The work was carried 
out by the British Sperry Gyroscope 
Company (an associate of the Ameri- 
can company of the same name) in con- 
junction with the Cossor Radio Com- 
pany, both working with the collabora- 
tion of Sir Robert Watson-Watt, the 
originator of Britain's wartime radar 
chain. The screens of its presentation 
unit (see photo) give complete coverage 
of the whole channel. The normal maxi- 
mum seaward range is 14 miles, but this 
can be increased to 22 miles when re- 
quired, by the use of a switch. 

These are six 15-inch presentation 
tubes, the "picture" occupying about 
100 square inches around the central 
and least distorted part of each. No. 1 
screen gives a small-scale view of the 
whole channel. The areas covered, on 
a scale about four times as great, by 
Nos. 2, 3, 4, and 5 are shown by the 
squares on the map. Notice that the 
areas have a slight overlap and in com- 
bination give a large-scale view of the 
entire channel. The sixth picture is in 
some ways the most interesting of all. 
It is known as the wandering display 
and can be moved at will to any one of 
22 positions so as to give large-scale 
coverage of any desired part of the 
Mersey Estuary or of Liverpool Bay. It 
can thus be used to give an additional 
picture of any area in which there is 
congestion. Or, it can, if need be, re- 
place temporarily any of the four fixed 
large-scale displays if necessary. 

The scanner is a "cheese" antenna 15 
feet in diameter by 2 feet deep, mounted 
at the top of an 80-foot ferro-concrete 
tower at the northwest corner of the 
Gladstone Dock. Close to the foot of 
the tower is a building containing the 
transmitter, receiver, power supply, 
and display unit. 

The scanner itself is built of horizon- 
tal slats with gaps between them, not 
from a continuous sheet of metal. This 
is to reduce resistance to the high winds 
which often occur. It is heated to pre- 
vent icing in the coldest weather and 
rests on rollers arranged to prevent dis- 
tortion of the reflecting surface by tem- 
perature changes. Driven by a 6-h.p. 
motor housed in a weatherproof com- 
partment in the tower, it makes 10 revo- 
lutions per minute. 

The peak pulse power of the trans- 
mitter is 30 kw, with a 0.25-microsecond 
pulse and a repetition frequency of 
1,000 per second. The frequency band 
used is 9,425 to 9,525 mc (wavelength 
= approximately 3 cm). Special precau- 
tions have been taken in the design of 
the mirror to reduce side lobes. The 
width of the beam is 0.7 degree hori- 
zontally and 5 degrees vertically. The 
discrimination is better than 45 minutes 
in bearing and 40 yards in range. 

Now for some particulars of the dis- 
plays, which have already been briefly 
mentioned. These are an entirely new 
type of P.P.I, (plan position indicator), 
which gives true plan presentation 
without distortion. An interesting point 
is that, owing to the long afterglow, a 
moving ship leaves what looks like a 
wake on the tube; therefore, it is easy 
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Close-up of the rotating "cheese" antenna, built of strips to reduce wind resistance 



to see at a glance the direction in which 
any vessel is moving. In front of each 
tube is a transparency on which all 
light buoys and other floating sailing 
marks are shown in green. It is most 
important that the positions of these 
should be constantly checked and any 
displacement announced at once. For- 
merly this was a laborious business 
needing a large staff. Now checking is 
automatic, for operators tan see at a 
glance whether or not the radar echoes 
coincide with the green marks on the 
transparency. 

The transparency carries also a red 
lattice of grid lines. In this way the po- 
sition of any ship can be plotted in the 
display room in a matter of seconds on 
a large-scale chart, which carries the 
same grid lines. Should a vessel require 
a quick "fix" of her position, this can 



be read straight off the P.P.I, screen 
and radioed instantly to her. 

At the present time the movements 
of all ships up and down the river and 
their positions from moment to mo- 
ment are telephoned continuously to the 
administrative headquarters of the port 
from the radar operating room. At 
headquarters they are p lotted on a 
large chart. It is intended shortly to re- 
place this telephone communication by 
a television link. 

An important part of the Liverpool 
radar scheme is the direct service from 
radar operating room to ship by radio 
telephone. This is conducted on a spe- 
cial frequency, and when the pilot 
boards any ship, he takes with him a 
portable pretuned transmitter-receiver. 




Apparatus and operating room are in the building at foot of the 80-foot concrete tower. 
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By VIRGINIA WALTERS* 



WHY use waveguides? At 
microwave frequencies (fre- 
quencies above 300 mc) the 
inductance of a twin-lead or 
co-axial line becomes so high and the 




Fig. I — Waveguide section for 3950-5850 mc. 



capacitance so low that such transmis- 
sion lines cannot be used. 

Skin effect is practically negligible at 
lower frequencies. The current is dis- 
tributed almost uniformly through a 
conductor. At higher frequencies most 
of the current is confined to the outer 
surface of the conductor, and a trans- 
mission line which conducts lower fre- 
quencies well looks like a resistance to 
microwaves. Electromagnetic energy 
cannot be conducted by one of these 
transmission lines. Instead it must be 
propagated in a waveguide. 

Waveguides are hollow rectangular 
or circular pipes (see Fig. 1). They 
have tremendous advantage over co- 
axial lines as far as high power is con- 
cerned, and can carry up to five mega- 
watts with very low losses. This is the 
highest power ever obtained. Wave- 
guides are broad-band as well. A varia- 
tion of 35 to 40% in the frequency is 
possible without serious attenuation. 

Everyone who has worked with short 
waves is familiar with the natural 
waveguide that causes skip. Sometimes 
reception is surprisingly good at some 
distance from the transmitter, some- 
times it is distorted, and sometimes the 
signal is not received at all. Fig. 2 

*StafT Physicist, DeMornay-Budd, lnc.# 
New Y«rk, N, Y. 



helps to illustrate this problem. The 
transmitted signal may bounce back 
and forth between the earth and the 
Heaviside layer. If a receiver happens 
to be at a point where a signal of a 
particular frequency is reflected from 
the Heaviside layer, reception will be 
good. If the Heaviside layer is higher 
or lower because of atmospheric condi- 
tions, time of day, or other reasons, re- 
ception may be poor at this same point 
for the same frequency as before, but 
it may be good for another frequency. 
Reception is affected by a relationship 
between the transmitted frequency and 
the height of the Heaviside layer. 



HEAVISI06 LAYER 




Fig. 2 — An Earth-Heavisrde-layer waveguide. 



Actually this is simply a waveguide 
problem where the earth and the Heavi- 
side layer are two walls of a waveguide. 
In the same way as a transmitter radi- 
ates power into the air, an antenna or 
metal probe introduces power into a 
waveguide. This electromagnetic energy 
bounces back and forth between the 
walls of the guide, but because of the 
particular frequency and the spacing 
between the walls, there is only one pat- 
tern the electromagnetic wave can take. 

Figs. 3 and 4 help give a better un- 
derstanding of the propagation of the 
wave. Fig. 3 shows the electrostatic 
field of a sine wave travelling in free 
space. A, C, and E are wavefronts. 
B and D are nodes or zero points. A and 
E are positive maxima, and C is a 
negative maximum. From A to E is a 
wavelength in free space. A to C or 
C to E is a half wavelength in free 
space. The direction of propagation is 
from E to A in the figure. 



TABLE I 





COLUMN A CLOSED Oft SHORTED LINE 


COLUMN B OPEN LINE 


IF THIS LINE IS LESS THAN 
1/4 WAVELENGTH 


IT UX)KS INDUCTIVE 


IT LOOKS CAPACITIVE 


IF THE LINE IS 1/4 WAVELENGTH 


IT LOOKS OPEN 


IT LOOKS CLOSED 


IF THE LINE IS BETWEEN 1/4 AND 
1/2 WAVELENGTH 


IT LOOKS CAPACITIVE 


IT LOOKS INDUCTIVE 


IF THE LINE IS VI WAVELENGTH 


IT LOOKS 
CLOSED 


IT LOOKS 
OPEN 



The capacittve or inductive effects of different lengths of open or shorted waveguide. 
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A probe inserted in a waveguide will 
radiate waves. Fig. 4 shows what hap- 
pens along two of these wavepaths. 
Positive maxima and negative maxima 



Fig. 3 — An electrostatic field in free space. 
WALL Or WAVEGUIDE 




•DIRECTION OP PROPAGATION N WAVEGUIDE 
Fig. 4 — How waves cancel at the walls and 
reinforce at the center of the waveguide. 




Fig. 5 — Cross-section of guide, TE, mode. 



Fig. 6 — An electric field of the TE - mode. 



Fig. 7 — Electrostatic fie d, guide of Fig. 5. 
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pig, 8 — Electromagnetic field of above guide. 

meet alternately and add up to make 
a strong field at the center of the 
guide. The walls of the waveguide pass 
through points where the positive and 
negative maxima meet and cancel, so 
no electric field exists at the walls and 
there is no current a:ong them. Fig. 5 
shows the electric field of a cross- 
section of the waveguide at A-A* in 
Fig. 4. The field is strongest where the 
arrows are most closely grouped. The 
number of arrows goes from zero (near 
the left and right edges) to a maximum 
(at the center). This is known as a 
half- wave pattern. (Fig. 6 illustrates a 
full- wave pattern.) 

The pattern of the wave described 
above is known as the TEh mode. This 
wave, like all electromagnetic waves, 



has electric and magnetic components. 
In this case TE means transverse elec- 
tric because the electric field is across 
the guide or transverse to the direction 
of propagation. See Fig. 7, which is a 
side view of the waveguide of Fig. 5. 
The top view, Fig. 8, shows the mag- 
netic lield components. 

In a transverse magnetic (TM) mode, 
the magnetic instead of the electric field 
is across the guide, with no part of a 
magnetic field line running along the 
guide, as it does in the TE mode illus- 
trated in Fig. 8. 

The subscripts 0 and 1 signify the 
number of half-wave patterns of the 
electric field along the two sides of the 
guide. The subscript G refers to the 
short side in Fig. 5 and the subscript 1 
refers to the long side. 

The size of a waveguide determines 
the lowest frequency it can carry. 
Above this frequency, known as cutoff, 
radiation may be propagated down the 
guide. When the frequency used is too 
high, there are other modes than the 
TE. which may be propagated. The 
wavelengths are shorter so there may 
be more half-wave patterns across the 
guide. These higher modes are known 
as TEm, TM) , etc. Higher modes com- 
plicate transmission problems, so it is 
common practice to operate a wave* 
guide at frequencies where only the 
TE., and no other modes can exist. 

Microwave radio parrs 

Conventional resistors, condensers, 
and inductances cannot be used for 
microwaves, because their sizes are 
very nearly equal to the lengths of 
waves at frequencies above 300 mega- 
cycles. In place of the conventional 
parts, special microwave components 
arc used. These give the same effects as 
resistors, capacitors, and inductances. 
Inductance or capacitance may be in- 
troduced by using guides of varying 
length. Table I is based on transmission 
line theory and shows the effects of the 
length of line when the line is closed 
or shorted (column A) or open (col- 
umn B). 

Instead of a resistor, a waveguide 
attenuator is used. It is constructed to 
absorb power and is used to cut down 
power in the line or to terminate the 
line. Fig. I) shows a variable attenuator. 
It is usually a st rip of dielectric ma- 
terial coated with a power-ahsorbing 
material, such as carbon. The strip is 
mounted in the section of waveguide 
and may be moved in and out through 
the slot in the guide. The strip has no 
effect when it is out of the guide, and 
reduces the power as it is moved into 
the guide. 

Although capacitive and inductive 
effects appear at certain distances from 
the end of a shorted or open line as in 
Table I, it is not always convenient to 
terminate the line. Then capacitance or 
inductance must be introduced some- 
where along the guide instead. Win- 
(lows, as illustrated in Figs. 10 and 11, 
are used for this purpose. A window 
consists of two thin metal plates extend- 
ing from opposite sides of the wave- 



guide toward the center. The inductive 
or capacitive reactance increases with 
the depth of the metal plates. 

Microwave measurements 

In microwave apparatus, it is im- 
portant to know if the power is being 
propagated without losses. If there arc 
losses, it is necessary to locate and 
measure them, so that they may be re- 
duced. With the waveguide components 
so far described as a basis, many others 
have been designed for the most direct 
and obvious measurements of r.f. en- 
ergy. The impedance of a waveguide 
is determined by its dimensions. For 
maximum power transfer, an impedance 
match is required. Impedance mismatch 
may be caused by discontinuities in the 
transmission line. Examples are: junc- 
tion of two sections of waveguide where 
misalignment may occur, change of di- 
rection of propagation, variation of the 
internal dimensions. Such discontinuities 
partly or completely reflect the waves 
propagating forward, and set up an- 
other set of waves propagating back- 




Fig. 9 — Variable attenuator, 5850-8200 mc 



Figs. 10 and II — Cross-section view of wave- 
guides with capacitive and inductive windows. 




Fig. 12 — A tuned load for 8200-12400 mc. 

ward. This is the effect you find if you 
attach one end of a rope to a wall and 
shake the other end. Waves travel to 
the wall, are reflected there, and start 
back again. If you shake the free end 
with the right timing, the waves going 
forward meet the waves coming back- 
ward so that they appear to stand still. 
These standing war en occur when waves 
propagating down a waveguide meet a 
discontinuity. 

The mismatch may be measured in 
terms of the voltage standing wave 
ratio. This ratio is defined as the maxi- 
mum voltage reading divided by the 
minimum voltage reading. The maxi- 
mum voltage reading occurs at the crest 
of a standing wave and the minimum 
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voltage reading occurs at the lowest 
point. If there is no reflection, the 
maximum and minimum readings will 
be the same, and the voltage standing 




Fig. 13— Cavity wavemeter for 8400-9800 mc. 




Fig. 14 — Directional coupler, 8200-12400 mc. 



wave ratio will be one. In this case there 
are no standing waves and so there are 
no stationary maxima and minima. 
(The maxima and minima of Figs. 3 
and 4 are moving steadily down the 
guide.) If there is total reflection the 
ratio will be infinite because the mini- 
mum reading will be zero. Under nor- 
mal conditions the standing wave ratio 
will be somewhere between one and in- 
finity. 

The standing wave ratio is measured 
with a standing wave defector. This 
instrument is made by slotting the top 
of a waveguide and inserting a probe 
which is supported by a movable car- 
riage. The probe picks up the radiation, 
which is then fed through a detecting 
device such as a crystal and into an 
amplifier to a meter, which may be 
calibrated directly in standing wave 
ratio. The probe is first moved to a 
voltage maximum, and the meter is set 
to full scale. The probe is then moved 
to a voltage minimum, and reading on 
the meter then shows the standing wave 
ratio. 

It is necessary to find the standing 
wave ratio to determine the amount of 
mismatch of a component which is to 
be included in a microwave device. A 
component to be measured is inserted 
in the transmission line, which must be 
terminated by a perfectly matched im- 
pedance, so that any reflections are due 
to the component alone and not to the 
termination. This requires some type of 
termination which must be adjustable 
to meet the requirements of different 
Lest set-ups. In general a tuned had is 
used (Fig. 12). A tuned load consists 



of (a) a probe whose depth of insertion 
and whose position along the length of 
the guide may be controlled and (b) an 
absorbing strip. The probe has a ca- 
pacitive effect which increases with the 
depth of insertion. If the probe is moved 
a quarter wavelength along the guide, 
an inductive effect will appear where 
before there was a capacitive effect. At 
intermediate positions of the probe, it 
will look as if there were more or less 
inductance or capacitance at the origi- 
nal position. In this way, any amount 
of reactance due to the reflections set 
up by the connecting flanges and the 
absorbing strip may be matched out. 
The ideal absorbing strip is pure re- 
sistance and absorbs all the power. But 
some reflections are caused by the edge 
of the strip in spite of the fact that it 
is usually tapered to minimize the sur- 
face area presented to the oncoming 
waves. 

For each different frequency at which 
a test is to be made, the load must be 
tuned. The load is connected directly to 
the standing wave detector. The two 
tuning controls are varied until the 
standing wave ratio is one; this means 
the line is perfectly matched. The wave- 
guide component to be tested is then 
inserted between the standing wave de- 
tector and the tuned termination. The 
standing wave ratio under these con- 




Fig. 15 — Example of a bidirectional coupler. 



ditions is due only to the component 
under test and not to the termination. 

The cover picture 

The test set-up pictured on the cover 
is arranged for just such measurements. 
Three tubes are used, one operating at 
each frequency at which a measurement 
is desired. These are fed into the main 
line through a triple input guide. A 
switch enables the technician to select 
one tube at a time, eliminating the de- 
lay of changing the frequency by ad- 
justing a single tube. 

In such a test set-up, frequency is 
measured by a wavemeter (Fig. 13). 
If a waveguide is completely closed ex- 
cept for a small hole for the power to 
enter, it is known as a cavity, A cavity 
resonates at a particular frequency de- 
pendent upon the dimensions of the 
cavity. In general a wavemeter is a 
cylindrical cavity which has an end 
plate that can be moved to vary the 
height of the cylinder. This wavemeter 
is inserted in parallel with the line so 
that when it is in resonance it draws 
power from the line and reduces the 
output reading. When the point of re- 
duced output power is reached, the posi- 
tion of the end plate may be read on 



the micrometer and the frequency de- 
termined from a calibration chart based 
on the size of the cavity. 

A few waveguide components used in 
measurements have no analagous low- 
frequency component. For example, a 
directional coupler (Fig. 14) can tap 
off power for measurement from the 
waveguide system without affecting the 
line. A probe or a loop would cause 
some reflections and set up standing 
waves of its own. A directional coupler 
has the advantages of being broad-band, 
of not setting up standing waves, and 
of measuring only the wave going for- 
ward and not any reflections. One can 
see that the coupler is really two sections 
of waveguide side by side. In the wall 
between them are holes spaced so that 
energy coupled through them will add 
up for a forward-going wave. An at- 
tenuator strip or pad is placed in the 
coupler to absorb reflected waves, so 
that only the forward-going wave is 
propagated. 

•Developed from the directional coup- 
ler is the bidirectional coupler (Fig. 15), 
which will pick up the waves going in 
either direction, each independently of 
the other. A directional coupler always 
picks up a certain proportion of the 
power in the main guide. The power 
received in the coupler is a certain 
number of decibels down from the pow- 
er in the main line — usually about 25. 

Sometimes it is necessary to change 
the polarization of the wave to meet 
the mechanical requirements of micro- 
wave apparatus. Polarization is changed 
by a twisted section of waveguide (Fig. 
16). The outgoing wave is at right 
angles to the incoming one, and the 
electric field anywhere along the twist 
is as shown in the cross-sectional illus- 
tration of Fig. 5. 

The connecting flanges in many of 
the illustrations here are grooved. The 
outer groove may be used for a gasket 
to make tight fits. The inner groove is 




Fig. 16 — This section changes polarization. 

precision-cut so as to absorb any leak- 
age power and cause a minimum of re- 
flection at the junction. 

These examples of components show 
the simplicity of waveguides for trans- 
mission and measurement of micro- 
waves. All a.c. effects commonly de- 
veloped with transformers, resistors, 
condensers, inductances, and insulators 
at lower frequencies may be developed 
by waveguide components at frequencies 
up to 30,000 megacycles. This will be 
described in a series of articles in suc- 
ceeding issues. 
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New A.F. Power Supply 



By S. R. WINTERS 



ANEW power supply for use in 
electrolysis has been developed 
by the National Bureau of 
Standard?. It has the prover- 
bial constancy of Caesar's wife in that 
the apparatus, functioning from a 117- 
volt a.c. line, affords stable and yet con- 
tinuously adjustable d.c. voltages at 
currents up to 2 amperes or even more. 

The new electronic power source by- 
passes faults of previous instruments. 
The voltage is governed hy a precise- 
ly engineered, compact electronic circuit 
that utilizes standard radio parts. The 
new apparatus can produce a controlled 
output of several volts in loads as low 
as a single ohm, and identical tech- 
niques can be employed in equipment 
built for higher outputs. In numerous 
applications, the usual series-regulated 
power supply is handicapped because 
of the high load currents which niu.^t 
be handled directly by vacuum tubes. 

In the separation of metals by elec- 
trolysis — a function served by this 
novel instrument — it is necessary to 
govern the power supplied to a load, the 
plating electrode, with respect to the 
potential of a reference electrode. An 
excessively high potential spells an ex- 
cessive load power. Thus the function 
of the Bureau of Standards' electronic 
circuit is to curtail its output automati- 
cally until the control potential reaches 
the required value. 

Inside the device are an amplitude- 
controlled oscillator (VI and V2 in the 
diagram), a power amplifier (V.'J and 
V4), and rectifier (V5), and two 
direct-coupled stages of amplification 
<V6 and V9), The oscillator, a multi- 
vibrator, functions at about 2,000 cycles, 
turning out a variable- amplitude square 
wave. This is amplified by a couple of 
audio beam-power tubes in push-pull. 
These tubes are linked through a step- 
down transformer T2 to the low -volt- 
age, high-current selenium rectifier. An 
L-C filter cuts ripple and noise to a 
negligibly low value. The filtered volt- 
age is the output of the instrument. 

For regulation a portion of the out- 
put voltage is compared to another out- 
put voltage stabilized by a gaseous 
regulator tube V8. The difference be- 
tween the two is amplified by the two 
direct-coupled stages and is employed 
to govern the amplitude of the signal 
from the oscillator. 

The circuit connections are made in 
such a manner that the amplitude of 
the oscillator is increased when the 
output voltage drops below the refer- 
ence valve. The two stages of ampli- 
fication insure exact regulation of the 
power supply and its output deviates 
very little from the reference voltage. 
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The reference voltage is adjustable 
by a knob on the panel of the instru- 
ment. This control, acting as the output 
voltage regulator, has a range of ad- 
justment from 0 to 2 volts. Higher 
voltages may be obtained by employing 
only a portion of the output for com- 
parison. If the proper voltage divider 
is added, the power supply can deliver 
as much as 8 volts. 

In consequence of such a high degree 
of regulation, the new instrument has a 
low effective internal impedance. This 
is about .005 ohm when the entire out- 
put voltage is employed for comparison 
with the reference voltage. Thus, the 
voltage drop due to heavy load currents 
is small. The low internal impedance of 
the device suggests its adaptability as 
a substitute for a storage battery 
where constancy of output under vary- 
ing loads is required. The regulation 
ratio is about 0.5 f /c. To duplicate the 
performance of this apparatus with a 




The regulated Supply in use for electrolysis. 



storage battery at an output of 1 volt, 
it would be necessary to use a voltage 
divider with 200-ampere fixed drain. 

The regulated voltage supply may 
also he connected as a constant current 
source, if desired. The voltage drop 
caused by passage of the load current 
through a selected fixed resistance be- 
comes the index which is compared to 
the reference potential. When applied 
in this manner, the device affords about 
the same advantages as when employed 
as a constant voltage source. 
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Rl, R3— 200 ohms 

R2, RI4. RI5— J ,000 ohms 

R 4— 30.000 ohrm 

R5, RIO — I megohm 

Re, R7, R2l— 150,000 ohmi 

R8. R9 R24— 10,000 ohmi 

Rll RI3. R27— 500,000 ohmi 

RI2 — 300 ohms 

RI6, R28— 400,000 ohms 

RI7— 50 ohms 

R J 8— 40,000 ohms 

R 19—3.000 ohms 

R 20—4.000 ohms 

R22, R 29— 50,000 ohms 

R23— 22,000 ohms 

R25 — 500 ohms 



R£F VOLTAOf C0NT 



R 26— 25,000- ohm potentiometer 

CI, C2— 20 u f 

C3— 40 uf 

C4, C6— 500 uiif 

CS— 0.1 uf 

C7, C8— .001 uf 

C9— .05 uf 

CIO— 1,000 u f 

CH— 20 mh, 2 amp 

REC — 2-amp., fulUwave selenium rectifier 
Tl — power transformer, 5 v; 6.3 v; 750 v c.t,. 150 
ma 

T2 — output transformer (special) 
M — 50-ua meter 

51 — s.p.s.t. toggle switch 

52 — s.p.d.t. rotary switch 
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Electronics in Medicine 



Pari 1\ Apparatus and methods for the detection 
and measurement of llie brain's electrieal activity 

By EUGENE THOMPSON 



ELECTROENCEPHALOGRAPHY 
is an electronic method for re- 
cording the brain's electrical ac- 
tivity. This activity consists of 
trains of brain waves called action 
potentials. Their frequency and ampli- 
tude depend upon the age, health t activ- 
ity, emotional state, and other char- 
acteristics of the patient. Children's 
waves tend to be faster than adults*, 
and extremely rapid, sharply peaked 
• potentials are characteristic of epilep- 
tics. Movement of an arm or leg. hear- 
ing a loud noise, or even opening or 
closing the eyes will afFect the action 
potentials. Strong emotions such as 
rage or fear may produce very inter- 
esting patterns. For these reasons, elec- 
troencephalograms are recorded with 
the subject reclining in a quiet, semi- 



darkened room, eyes closed. Under these 
standard conditions, the brain of a 
normal adult emits an approximately 
sinusoidal signal which varies continu- 
ously in frequency from 1 to 100 cycles 
and in amplitude from 1 to 100 micro- 
volts. However, the predominant com- 
ponents have a frequency of about 10 
cycles and an amplitude of 10 to 50 
microvolts. In most cases, the frequency 
and amplitude vary oppositely. 

Although a great deal is known 
about the appearance of brain waves 
in health und disease no one knows how 
or where they arise, or what their pin - 
pose is. It is interesting to note, how- 
ever, that they are not unilke KM sig- 
nals. Some experts regard this as evi- 
dence that they are nerve impulses and 
are frequency-modulated to prevent in- 




Phot08 courtesy Ojjnf-r Electronic*, hu. 
Each pen of six-channel recorder is actuated by a Rochelle salt crystal. 



terference from other electrical dis- 
charges within the body. 

The photographs and diagram show 
a rack-mounted electroencephalograph. 
It is essentially a four-stage, push-pull, 
res i stance-capacitance-coupled ampli- 
fier. Except for slight circuit variations 
made by individual manufacturers, the 
design shown is the basic- pattern 
around which all these devices are con- 
structed. 

The three stages of voltage amplifica- 
tion have a gain of over 2,000,000 
(about 12(> db). This is more than 
enough to detect and amplify signal:* 
in the microvolt range. Triodes are em- 
ployed in the first stage to keep tube 
noise at a minimum. The relatively 
slight loss of gain is counteracted by 
the two pentode stages which follow. 
Some manufacturers use nonmicro- 
phouic pentodes in the first stage in- 
stead of triodes. Noises from x*ray or 
diathermy equipment or from similar 
sources are reduced by placing the pa- 
tient in a screened room, by shielding 
pickup cables, and by the bucking action 
of the push-pull circuit. All three stages 
are decoupled to prevent the effects of 
coupling through the common imped- 
ance of the power supply. Push-pull 
f»L(i\s are used in the output stage to 
provide sufficient power to overcome the 
inertia of the mechanical recording de- 
vice, thus insuring faithful reproduc- 
tion of the higher- frequency complexes. 

The coupling condensers are larger 
than those employed in conventional 
amplifiers to assure good low-frequency 
response. The lowering of the high-fre- 
quency limit is not a problem because 
frequencies higher than 150 or 200 
cycles are of no significance in electro- 
encephalograms. No bypass condensers 
are needed because of the push-pull 
design, which bucks out the unwanted 
a.c. components because they are 180 
out of phase. If it were not for this 
action of the push-pull circuit, screen 
bypass condensers with a capacitance 
of several thousand microfarads would 
have to be used to maintain the low- 
frequency response. 

The instrument incorporates an elec- 
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tronically regulated power supply be* 
cause even slight variations in plate 
voltage would distort the low-level sig- 
nals. The supply can maintain the plate 
and screen voltages to within a fraction 
of ltf. 

To permit accurate measurement of 
the voltages picked up from the patient 
despite slight changes in the gain of the 
amplifier, a calibrating circuit consist- 
ing of a 1.5-volt dry cell and a series of 
calibrating resistors is employed. This 
circuit is shown at the input of the 
6SF5 grid. By proper selection of re- 
sistors, a standard calibrating signal 
of 1, 10, 50, 100, or 1000 microvolts may 
be introduced into the amplifier while 
the record is being made. 

Because of the cost and difficulties 
in processing long photographic rec- 
ords, they have been replaced in modern 
equipment by plain paper or plastic- 
coated-paper tape. Electrically driven 
pens or heated styli are used to record 
on these surfaces. The pen is fastened 
to a moving coil, similar to the voice 
coil in a loudspeaker. This coil is fed 
by the output of the GL(5's. Either an 
electromagnet or a permanent magnet 
may be used as the field supply. 

A recording device which operates on 
a more novel principle is illustrated in 
the photograph. This instrument works 
like a crystal cutting head. The am- 
plified brain waves are applied to a 
Rochelle salt crystal. The crystal is dis- 
torted in step with the variations in the 
applied voltage and the resulting move- 
ment is mechanically magnified by 
levers which actuate the pen. The pen 
reproduces the wave form of the brain's 
action potentials. In the photo there are 
six recorders, each of which is driven 
by a separate amplifier. 

The brain's potentials are picked up 
from the surface of the scalp with small 
metal electrodes. These are dipped in 
salt paste to reduce the skin resistance, 
and held in place with a drop of collo- 
dion. From the electrodes, small flexible 
wire leads pass through a shielded cable 
to the input of the amplifier. 

Two wires are needed to pick up the 
brain waves. Each pair is referred to 
as a lead. There are two types of leads, 
unipolar and bipolar. In the former 
type, one wire is located over some part 
of the brain, and the other is attached 
to some neutral point on the body, such 
as an ear lobe. In bipolar leads the 
second wire is placed over some area of 
the brain rather than on a neutral 
point. In general, bipolar leads give 
more information than unipolar ones. 

The various leads are named accord- 
ing to the lobe of the brain over which 
they are placed and whose action poten- 
tials they record. Thus in the unipolar 
leads, there are right and left temporal, 
frontal, and occipital leads, etc. The 
bipolar leads are called bifrontal, bi- 
temporal, and so on. The positioning of 
the various electrodes requires a highly 
specialized knowledge of the topo- 
graphical anatomy of the brain. 

The combination of a lead, its ampli- 
fier, and a recording pen is referred to 
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as a channel. A minimum of four bi- 
polar or six unipolar channels is re- 
quired. Most clinical units have eight 
channels. 

Electroencephalographic diagnosis is 
largely based on experiment although 
some attempts have been made to re- 
duce parts of the technique to a mathe- 
matical basis. At present, however, 
there is no substitute for the experience 
of a trained electroencephalographer. 
Most diagnoses are established by in- 
spection of the record for an abnormal 
preponderance of fast or slow wave 
forms compared to the normal, or for 
phase reversals between the signals 
picked up from different points on the 
surface of the head. 

Electroencephalography has been used 
with great success in the diagnosis and 
localization of brain tumors, for the 
diagnosis of various forms of epilepsy, 
and for following the progress of pa- 
tients being treated for these conditions. 
Thus far there has been no correlation 
between various types of psychoses, 
neuroses, and the intelligence quotient 
of the patient, and the pattern of his 
brain waves. Thus, idiots and college 
professors may have very similar 




Six amplifiers are mounted in rack at right. 



electroencephalograms — no reflection in- 
tended upon the gray matter of the 
professors! It must be added, however, 
that electroencephalography is still a 
young science, and that intensive inves- 
tigations are continually being conduct- 
ed which may lead to new uses. 



R6 RS R4R3 R2 



si *S2 *©SF5(2> 




Note — screen resistor of 6SJ7's should 
resistor, decoupling capacitor, and decoup 

Rl— 1.5 megohms, '/ 2 watt, 1% 

R2— 1,000 ohms, '/ 2 watt, 1% 

R3— 100 ohms, '/ 2 *«tt, 1% 

R4— 50 ohms, watt, 1% 

R5— 10 ohms, >/ 2 watt, 1% 

R6 — I ohm, '/ 2 watt, 1% 

R7, R8 — 5 megohms, '/ a watt 

R?— 1,750 ohms, «/ 2 watt 

RIO, R 1 3— 250,000 ohms, '/ 2 watt 

Rlt, R 1 2— 50,000 ohms, '/ 2 watt 

R 14, RI5 — ('megohm potentiometer 

Rl*, RI7, R24, R25— 2 megohms, >/ 2 watt 

RI8, R2I. R22, R23, R26, R29, R30, R3I, R3S— 

500,000 ohms. >/ 2 watt 
RI9, R20, R27, R28— 100.000 ohms, >/ 2 watt 
R32 — 1 25 ohms, '/ 2 watt 



be connected to junction of tube s plate 
ling resistor instead of direct to the B-supply. 
R33. R34— 5.000 ohms, 50 watts 
R36— 10,000 ohms, 2 watts 

R37— 50,000 ohms. 10 watts, with slider for 

adjustment 
R38, R3*— 650 ohms, »/ 2 watt 
CI, C2, C3. C4. C9, CIO, CM, CI4— 4-nf, 600- 
volt paper 

CS, C6, C7, C8. CI2. CI3. CI5, CI6, CI7— 6-uf, 

600-volt electrolytic 
CHt, CH2— 20-h, 200-ma filter chokes 
Tl— power transformer, 1,000 volt c,t., 200 ma, 

6.3 volts, 6.3 volts, 5 volts 
T2 — filament transformer, 6.3 volts 
St — s.p.s.t. switch 

52— 5-po$ition tap switch 

53— d.p.s.t. toggle switch 
B— 1.5-volt battery 
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Telemetering 



Transmitters 



By LEON HILLMAN 



Transmitter ready for flight. Atop box is a registering aneroid barometer. 



THROUGH balloon telemetering re- 
search meteorologists and physi- 
cists are gaining new tools with 
which to probe the mysteries of the 
upper atmosphere. As always, the elec- 
tronic engineer is playing an important 
role in the steady progress of science. 

Two new small transmitters for radio 
telemetering have been developed at 
New York University for weather bal- 
loon use. The transmitters include mod- 
ulation circuits, one for FM and the oth- 
er for AM. Their unique, simplified mod- 
ulation circuits and their compact de- 
sign make these transmitters useful for 
voice communication, radio remote con- 
trol, as well as telemetering systems. 

Of particular interest is the new FM 
transmitter circuit shown in Fig. 1. 
Frequency modulation oilers considera- 
ble advantage in signal-to-noise ratio 
for line-of-sight transmission at the 
higher f requencies. 

Several transmitters were construct- 
ed, at first using the conventional re- 
actance tube to obtain FM. Only a small 
amount of deviation can be achieved by 
this method and dou biers must be used 
to obtain a 150-kc swing. 

The new circuit does not require fre- 
quency multipliers, since the required 

* New York University College of Engineering 



deviation may be obtained at the funda- 
mental frequency. To do this a vacuum 
tube (V2-a in Fig. 1) is used as a vari- 
able resistance in series with the cath- 
ode of the oscillator VI. 

The frequency of a self-excited oscil- 
lator depends to some extent on the 
plate voltage. Impressing an audio 
signal on the grid of V2-a varies the 
resistance of its plate circuit, increas- 
ing the plate current when the grid is 
positive and decreasing it when the grid 
is negative. Since the voltage drop 
across the tube is proportional to the 
current flowing through it, the tube acts 
as a variable resistance. 

These changes in voltage across the 
modulator vary the oscillator plate 
voltage at an audio rate. The plate 
voltage changes on the oscillator vary 
the oscillator frequency. To stabilize 
the oscillator against changes in fre- 
quency due to variations in battery 
voltage, a neon-bulb voltage regulator 
is used. Thus, only changes in the mod- 
ulation signal produce a carrier swing. 

The output of the oscillator is ca- 
pacitance-coupled to a class-C r.f. amp- 
lifier V2-b, which acts also as an r.f, 
Hniiter. To obtain a wide tuning range, 
the resonant circuits of both the oscil- 
lator and the amplifier are composed of 
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a combination of slug-tuned coils and 
variable mica trimmers. The slug-tuned 
coils are adjustable from the outside 
and are used for fine tuning. 

The transmitter operates on any 
plate voltage between 180 and 270. This 
wide range is desirable because the bat- 
teries may have to be used for a long 
period of time though they depreciate 
due to current drain and low tempera- 
tures in the upper atmosphere. 




Power is supplied through the 5-prong socket. 
Antenna and control leads come through side. 

RAniO- ELECTRONICS lor 



ill 



The tuning range is from 20 to 100 
mc. Power output is approximately 1 
watt. The transmitter uses two 3A5*s. 
These are dual triodes and therefore 
are equivalent to lour separate tubes. 
One section is used for the modulator, 
a second for the oscillator, and a third 
for the r.f. amplifier. The extra triode 
is unused. 

The amplifier and oscillator coils are 
wound on Vfc-inch forms with adjustable 
powdered- iron cores. Both coils consist 
of 5 turns of No. 14 enamel wire tapped 
at the center. The turns are spaced the 
diameter of the wire. The antenna 
coupling coil consists of 2 turns of 
plastic-covered wire around the center 
of the amplifier plate coil. 

A blocking oscillator (Kip. 2) con- 
verts meteorological data into an audio 
signal which may be transmitted. The 
blocking oscillator is, in effect, a feed- 
back oscillator which quenches itself 
periodically due to the time constant 
of Rl-Cl. By varying Kl the audio 
frequency may be set between 10 and 
500 cycles. 

The blocking oscillator operates on 
approximately 1 megacycle. The plate 
coil is tuned by TC which is the sum 
of the distributed capacitance of the 
coil, the stray capacitance of the wir- 
ing and the interelectrode capacitance 
of the tube. The coil is wound with 
10/40 litz wire on a ^4 -inch form. The 
plate coil has 100 turns wound in a 
pie % inch wide. The grid coil, L, (Fig. 
2) consists of 75 turns in a pie similar 
to the plate winding. The windings are 
spaced % inch apart. 

The audio frequency may be used for 
operating frequency-sensitive relays in 
a control receiver. To show how the 
blocking oscillator is used for tempera- 
ture measurement, consider what hap- 
pens when a high resistance with a 
large temperature coefficient is exposed 
to the atmosphere. The resistor re- 
places Rl in Fig. 2. Since its resistance 
varies in proportion to the temperature, 
the blocking oscillator produces an 
audio frequency which is dependent on 
the temperature. Using a chart show- 
ing frequency as a function of resis- 
tance and temperature, the ground op- 
erator compares the received audio fre- 
quency with the values on the chart to 
determine the atmospheric temperature. 

The antenna is important, since sig- 
nals must be transmitted for long dis- 
tances, A conventional half-wave verti- 
cal dipole is best for the purpose. For 
receiving, a vertical dipole is used in 
most cases, although some experiments 
with an omnidirectional circularly pol- 
arized antenna have been successful. 
Sometimes it is necessary to locate the 
position of the balloon in flight. In such 
cases a highly directional antenna with 
32 elements in a broadside array and 
a receiver provided with lobe scanning 
and an oscillograph for observation are 
used. 

The transmitter is built on a 
U-shaped frame and is completely 
shielded with an aluminum cover. The 
r.f. amplifier is shielded from the os- 
cillator with a thin aluminum part ; - 
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tion which does not extend completely 
across the chassis but separates the 
r.f. coils and leaves room for the coup- 
ling condenser and filament- and plate- 
supply leads. A small five-prong plug is 
used for connecting the battery supply. 
The antenna and signal leads are 
brought out through grommeted holes 
in the aluminum cover. To eliminate 
weight and extra components the neon 
bulbs are not mounted in sockets. In- 
stead, they are force-fitted into a 
slightly undersize hole in the alumi- 
num chassis. Since the underside of the 
chassis, containing all of the wiring and 
most of the circuit components, meas- 
ures only 3x2 inches, the transmitter 
is built in planned stages. After the 
tube sockets and power plug are 
mounted, the tube filament leads and 
the plate power leads are wired in, The 
r.f. coils are mounted next and connect- 
ed. These are followed by the r.f. 
chokes, tuning trimmers, and the re- 
maining components. 

Adjustments 

The transmitter is tuned with the 
cover removed by adjusting the oscil- 




The AM transmitter. Metal sections are re- 
moved from the chassis to reduce weight. 

lator trimmer until the desired fre- 
quency is reached. The amplifier trim- 
mer is adjusted next with the antenna 
disconnected, until the amplifier plate 
current drops to a minimum. The cover 
is then replaced and the tuning re- 
peated by adjusting the cores of the r.f, 
coils. A 10- mc tuning range can be 




FM TRANSMITTER PARTS LIST — Rg, I 
Rl — 47,000 ohms, »/, watt 
R2— 4,700 ohms, '/? watt 
R 3— 270 000 ohms, watt 
R4— 4,200 ohms, I watt 
RS— 8,200 ohms, '/j watt 
CI, C2— 200-mif, mica 
C3— 100-nuf, mica 

C4, C7, C8— 3-30-uuf mica trimmer 

CS. C6, C9— .001-u.f, paper 

LI, 13 — iron-core r.f, coils 

L2, LS, L6— 2.S-mh r.f, chokes 

14 — antenna-coupling coil (see text) 

BLOCKING OSCILLATOR PARTS LIST— 
Fig. 2 

Rl— l*megohm potentiometer 
R 2—82,000 ohms, 'A watt 
R3— 100,000 ohms. V 2 watt 
RA — 20,000 ohms, ■/* watt 



CI — 0.2$-|tf. paper 

C2— ISO-nnf, mica 

C3— .0$-nf, paper 

C4 — 0.1-jif, paper 

TC — l-mc tuned circuit (see text) 

L— Tickler coil (see text) 

AM TRANSMITTER PARTS LIST — Fig. 3 

R|, R2— 47.000 ohms, '/ 2 watt 

R 3— 470,000 ohms, '/j watt 

R4 — 4,000 ohms. 'A watt 

RS— 15,000 ohms, r 2 watt 

R6— 200.000 ohms, 'A watt 

CI, C4— 100-uuf, mica 

C2. C3, C9— .001-jif. paper 

C5— 3-30-mif mica trimmer 

C6, C7— S00-|iu.f. mica 

C8— 100-mif variable 

LI. 12. 14— 2.S-mh r.f. chokes 

13— r.f, coil (see text) 



www.americanradiohistorv.com 



32 



covered with the slug-tuned coils. For 
greater variations, the cover is removed 
and the trimmers are readjusted. 

In preparation for a balloon flight, 
the transmitter is placed inside a corru- 
gated carton lined with 1 inch of Styro- 
foam insulation to minimize the effects 
of the outside temperature. The bat- 
tery pack consists of as many 67 M> -volt 
batteries, connected in series-parallel, 
as are required for the flight duration. 
Several lVfc-voIt batteries are included 
in the pack for filament supply. 

Other circuit designs 

In addition to the FM transmitter, 
several other circuits have been tested 
and flown. For transmission ranges ex- 
ceeding the line of sight, it was neces- 
sary to employ frequencies below 20 
mc, An AM transmitter with a power 
output of 2 watts was developed. To 
ohtain modulation with a minimum of 
components an unconventional circuit 
was used. This is shown in Fig 3. Three 
paralleled 3A5 sections are used as a 
series resistance, as in the FM trans- 
mitter. With AM, however, the tubes 
are in series with the plate-voltage 
supply of the r.f. amplifier. Fig. 3 er- 
roneously shows four sections of the 
3A5's in parallel. In practice, only three 
sections are used. The remaining triode 
section can be used as the blocking 
oscillator if one is used. 

The AM transmitter is crystal-con- 
trolled, using a Pierce oscillator. The 
three 3A5 sections provide a high per- 
centage of modulation. Plug-in coils are 
used in the r.f. amplifier. The circuit is 
tuned with a variable air condenser. 
The amplifier may be used as a douhler 
by tuning the tank circuit to twice the 
oscillator frequency. It is neutralized 
with a small mica trimmer condenser 
C5. The tube is neutralized with the 
B-plus lead disconnected from the amp- 



lifier. A pickup coil connected directly 
to the plates of a cathode-ray oscillo- 
scope is used as a detector of r.f. The 
neutralizing condenser is rotated until 
no r.f. envelope is seen on the 'scope 
screen for any position of the tank 
condenser. 

To measure the power output of the 
transmitter, a three-turn loop is wound 
around the tank coil and connected in 
series with a coil, variable condenser, 
r.f. millianimeter, and a 22-ohm nonin- 
ductive load resistance. With the in- 
ductance and capacitance tuned to 
series resonance, the power output is 
calculated from Ohm's law. where P 
equals I K. With the transmitter as 
shown, the r.f. current is about 300 ma, 
corresponding to a power output of 2 
watts. With the plate voltage set at 
270, the transmitter will draw approx- 
imately 20 ma at no load. With the 
dummy load applied the plate current 
rises to about 35 ma. 

If a half-wave or other resistive an- 
tenna is coupled to the transmitter, the 
plate current will also read 35 ma. A 
half -wave antenna connected directly 
to the plate of the amplifier tube is 
most satisfactory. The transmitter will 
operate on any B-voltage between 150 
and 300. Two separate 1 l /2-voIt filament 
supplies are required. The four tubes 
and tank coil are mounted on top of an 
aluminum plate measuring 3 x 4 inches. 
Total weight of the transmitter with- 
out batteries is SV2 ounces. 

The AM design has been tested thor- 
oughly — on many occasions it has 
transmitted signals from the upper at- 
mosphere for over 9 hours and for a 
distance of 400 miles. 

These transmitters have been use- 
ful to meteorologists for making upper- 
air measurements and for obtaining in- 
formation on the movement of an air 
mass. Attached to meteorological bal- 




The FM transmitter. The vertical shield separates the oscillator and amplifier. 



loons which move with the air currents, 
the miniature radio transmitter relays 
vital data to a ground receiving station. 

Not standard radiosondes 

The equipment differs from the 
standard radiosonde in the long period 
over which it is required to operate and 
the longer distance from which recep- 
tion is required. The standard radio- 
sonde transmitter is sent aloft and the 
balloon continues to rise until it reaches 
approximately (30,000 feet. Then the 
balloon bursts and the equipment de- 
scends to earth on a parachute. The 
total time for ascension takes about 
an hour. With the new balloons and 
control equipment the flight lasts many 
hours, frequently eight or nine, and 
the transmitter provides required data 
continuously. 

To achieve a range of several hun- 
dred miles, it has been found neces- 
sary to use transmitters with a power 
output of at least four times that of 
the standard radiosonde, which is usu- 
ally only 250 mw. The transmitters de- 
veloped at New York University Col- 
lege of Engineering are unique for 
their compactness, low weight, high ef- 
ficiency, and novel circuit arrangement. 
Though designed basically for balloon 
telemetering, they can be applied to 
other services where lightweight, low- 
drain transmitters are required. They 
may be used for amateur or point-to- 
point communication. 

A photo of a transmitter ready for 
flight is shown on page 30. A chrono- 
nietric pressure unit is shown on top of 
the case. This is a unit used to produce 
the pressure-indicating signals. It con- 
sists of an aneroid cell, a small 3-volt 
d.c. motor and an insulated drum with a 
metal helix and two closely-spaced 
metal contacts on its surface. The dia- 
phragm of the aneroid cell is linked to 
a metal arm that rests on the surface 
of the drum. The position of the arm on 
the drum depends on the atmospheric 
pressure. The helix and the two con- 
tacts are arranged to close a series cir- 
cuit consisting of a M-volt battery and 
a 15,000-ohm resistor when the arm 
touches either of 'them. 

The drum is driven by the motor. As 
it revolves, the arm touches the two 
contacts in turn and produces two 
reference pulses. As the drum continues 
to rotate, the arm touches to helix mo- 
mentarily to produce a single hey pulse. 
The time interval between the second 
reference pulse and the key pulse de- 
pends on the position of the arm on the 
drum. Since the arm is controlled by 
barometric pressure through the an- 
eroid cell, the unit can be calibrated so 
pressure can be determined by the in- 
terval between reference and key pulses. 

This type of pulsing mechanism can 
be used in a number of ways. The pulses 
could be used to key an audio oscillator 
that has been blocked with a high nega- 
tive bias or even used to key the block- 
ing oscillator so temperature and pres- 
sure signals can be transmitted simul- 
taneously. 

RADIO- ELECTRONICS for 
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The author discusses relaxation oscillators and 
points out the advantages of using thyratrons 




By ALLAN LYTEL* 



Relaxation 
oscillator furnishes 
time base for Dumont oscilloscope. 



THE relaxation oscillator has been 
used as a sweep generator in tele- 
vision sets, but it has a number of 
definite disadvantages and has 
been practically superseded by other 
types. Its stability is not as great as 
that of the sweep oscillators used in 
modern television receivers, and the 
problem of getting a perfectly linear 
sweep is much greater. It is a funda- 
mental circuit, however, and the student 
of television sweep circuits should be 
familiar with it as an aid in under- 
standing such circuits in general. More- 
over, it does find a wide practical field 
in oscilloscope time- base sweep genera- 
tors, in which it is almost universally 
used. 

The time-base generator is one of the 
most important parts of an oscilloscope. 
It furnishes to the horizontal amplifier 
a signal which sweeps the spot across 
the screen at the same time the test sig- 
nal is moving it vertically. Without the 
horizontal sweep, the test signal would 
simply trace a thin vertical line, and 
it would be impossible to observe the 
shape of the wave. 



VOLTAGE 




TIME- 



Fig. I — Idea! oscillator gives sawtooth wave. 

The signal needed for the sweep is 
shown in Fig. 1. When the voltage is 
lowest (the point marked L). the spot 
is at the left of the screen. As the volt- 
age rises linearly, the spot sweeps 
across the screen at a uniform rate of 
speed. When the voltage is maximum 
(at R), the spot is at the right of the 
screen. The voltage then collapses very 
quickly, and the spot returns to the left 
of the screen so fast that it cannot be 
seen. 

Because of the resemblance of the 
wave's shape to the teeth of a rip saw, 
the wave is called a sawtooth. Kor ideal 

* Temule University T<vhnic:il Institute, Phila- 
delphia. Pa. 
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results the rise in voltage should be 
uniform; if it is not, a sine wave would 
appear compressed on one side of the 
screen and expanded on the other. The 
collapse of voltage must be as fast as 
possible — that is, the lines in Fig. 1 from 
R to L should be as nearly vertical as 
possible — so that the spot will be invisi- 
ble when it is traveling from right to left 
back across the tube face. If this col- 
lapse is too gradual, the 'scope will show 
a horizontal line trailing from the right 
end of the observed wave toward the 
left. 

The time-base generator which fur- 
nishes this saw-tooth wave in almost 
every general-purpose oscilloscope is es- 
sentially a simple relaxation oscillator. 
The basic circuit is shown in Fig. 2-a. 
High voltage is applied to a capacitor 
C in series with which is a resistor R 
and across which is a gas-filled tube V. 
This may he a neon lamp or a voltage 
regulator, such as the OA3, OB3, OC3, 
or OD3, depending on the B-voltage. 

When voltage is first applied to the 
uncharged capacitor, the electron flow — 
electrons passing from one plate of the 
capacitor through the B-supply to the 
other plate — is very rapid. The rate of 
flow becomes slower and slower, how- 
ever, as the capacitor becomes charged. 
All this time R slows up the charging 
of the capacitor because the current 
passing through R creates a voltage 
drop across it. This drop detracts from 
the voltage available to the capacitor. 
However, as the current gets smaller 
and smaller, this drop gets less and less, 
finally dropping off to zero when the 
capacitor is fully charged. 

The gas tuhe has two electrodes, a 
plate and a cathode. There is no heat- 
er. The tube is filled with an inert gas 
which is responsible for the action of 
the tube. Neon in the tube is quite com- 
mon, although there are several other 
gases that would serve as well. 

With only a small applied d.c. volt- 
age, the tube does not conduct. At a cer- 
tain potential, the gas breaks down into 
electrons and ions. The electrons are 
negative and go to the plate; the ions 



are positive and go to the cathode. The 
tube conducts heavily. The voltage that 
causes the tube to ionize and conduct is 
the ionization potential. After the tube 
breaks down the applied voltage may 
be reduced and the conduction will con- 
tinue. At another voltage, lower than 
the ionization voltage and greater than 
zero, the tube stops conducting. This is 
the deionization potential. 

The capacitor is capable of charging 
to the full potential of the B-supply. In 
practice, however, the B-voltage is 
made greater than the breakdown volt- 
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Fig. 2-a — This is basic gas-tube oscillator. 
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Fig. 2-b — AB shows normal capacitor charging. 

age of V. When the capacitor has 
charged enough so that its voltage 
equals the tube breakdown value, the 
gas within the tube ionizes. The tube 
conducts. 

Now the conducting tube across the 
capacitor is in effect a low resistance. 
It shorts the capacitor and causes it to 
lose its charge. The loss continues until 
the capacitor voltage is so low that the 
tube no longer has enough potential 
across it to maintain the ionization. It 
stops conducting. The effective low re- 
sistance is removed from across C, 
which is then free to charge up again. 

Fig 2-b is a graph of the action just 
described. The dotted curve AB shows 
how a capacitor ordinarily charges. At 
the beginning voltage rises fast and 



www.americanradiohistorv.com 



Television 



fairly uniformly; but, as the capacitor 
nears full charge, the rate of change 
becomes smaller. 

In the circuit of Fig. 2-a, however, 
the maximum capacitor charge is lim- 
ited to the ionization voltage of the 
tube. After the initial cycle, the mini- 
mum charge is limited to the de ioniza- 
tion voltage of V. The circuit thus does 
two things: it causes the capacitor to 
charge and discharge periodically, and 
it restricts the changes in capacitor 
voltage to a certain part of the normal 
charging curve. 

Note the resemblance between Fig. 
2-b and the ideal saw-tooth sweep volt- 
age in Fig. 1. The voltage rise is not 
quite straight; but if the supply voltage 
and the breakdown voltage of the tube 
are chosen correctly, only a compara- 
tively straight portion of the curve will 
be used and the 'scope trace will be 
linear enough for most purposes. To get 
a fast discharge so that the return 
traces will be invisible, the tube should 
conduct as heavily as possible when it 
breaks down. 

The frequency of the saw-tooth volt- 
age can be controlled by choosing vari- 
ous values of resistance and capaci- 
tance. If the resistor is large, it will 
create a large voltage drop when the 
charging current passes through it. 
This will delay the application of full 
power-supply voltage to the capacitor 
and lengthen the charging time. 

If the capacitor is large, more cur- 
rent must flow before it will charge to 
a given voltage. This, too, takes more 
time. To lower frequency, then, the ca- 
pacitor or resistor (or both) must be 
increased in value. To raise frequency 
these values are reduced. 

Fig, 3 shows one possible type of os- 
cilloscope sweep generator. The switch 
selects various values of capacitance to 
allow a rough adjustment of the sweep 
frequency. The resistor Rl is variable 
and is used to make fine adjustments in 
frequency. 

In order to stop the pattern on the 
oscilloscope screen so that it can be 
examined, the sweep frequency must be 
either equal to that of the signal or 
else a submultiple of it. To examine a 
5,000-eycle signal, for instance, a sweep 
of 5,000 cycles will allow one cycle of 
signal to appear on the screen. A 2,500- 
cycle sweep would show two cycles, and 
a 1,250-cycle sweep would show four 
cycles. Sometimes sweeps higher than 
the signal are used, A 10,000-cycle 
sweep would show one-half cycle. In 
such cases the sweep frequency must 
be an exact multiple of the signal fre- 
quency. 

Using the resistor (Rl in Fig. 3) to 
set the sweep frequency exactly (and it 
must be exact to make the pattern 
stand still) is a very difficult job. Even 
steady hands are not the solution be- 
cause the frequencies of signal and 
sweep are always at least slightly 
affected by temperature and changes in 
line voltage. Some method of synchron- 
izing the sweep with the signal fre- 
quency is always used. R2 in Fig. 3 is 



the potentiometer used for synchroniza- 
tion control. 

A portion of the test signal that is 
to be viewed is applied across R2. (This 
is done within the 'scope.) Let us sup- 
pose that this tube will fire at 100 volts. 
If the cathode is a ground potential, 
the tube will fire with 100 volts on its 
plate. As soon as the condenser reaches 
this voltage in its charging curve, the 
tube will conduct. 




Fig. 3 — R2 controls amplitude of sync signal. 



If the test signal is a sine wave, it 
will increase and decrease the voltage 
at the cathode of the gas tube. Suppose 
that the signal that is applied across 
the resistance R2 has a peak value of 
10 volts. 

If the resistance arm is at the top, 
the full voltage of this 10-volt sync is 
applied to the cathode. When the sine 
wave reaches its positive peak, the 
cathode is 10 volts positive. However, 
this tube requires 100 volts from plate 
to cathode before it will fire or ionize. 
This means that the plate voltage will 
now have to increase to 110 volts be- 
fore the tube will fire. 

When the sine wave reaches the nega- 
tive peak, the cathode will be 10 volts 
below ground or 10 volts negative. Since 
the tube needs 100 volts across it, the 
tube will now fire with 90 volts on the 
plate since the cathode is 10 volts nega- 
tive. This means that the tube will fire 
at every negative peak of the applied 
sine wave. The sweep will then be at 
the same frequency as the signal being 
observed. 

To make the sweep frequency one of 
the submultiples of the signal, the 
sweep frequency controls SW and Rl 
are adjusted to approximately the fre- 
quency desired ,and R2 is again ad- 
vanced. If it is adjusted to one-third of 
the signal frequency, for instance, every 
third sine wave will cause the tube to 
conduct. 

Advancing R2 too far and introduc- 
ing too much sync voltage will destroy 
the linearity of the sweep voltage. 
Therefore, when using the 'scope, it is 
important to set the sweep controls as 
close as possible to the correct fre- 
quency — so that the pattern very nearly 
stands still — and then advance the 
sync control as little as possible until 
the pattern is stationary. On most 
'scopes it should never be necessary to 
rotate the sync control more than a 
few degrees unless the signal being ob- 
served has a very low level. 

A somewhat better (and more usual) 
sweep generator appears in Fig. 4. It 
uses a gas-filled triode or thyratron, 
such as the 884, 885, or 6Q5-G. In these, 
the grid can be used to set the break- 
down voltage; if grid voltage is made 
more negative, the voltage necessary to 
fire the tube is higher. For this reason, 



the sync voltage can be applied to the 
grid instead of the cathode. 

Another advantage of the thyratron 
is that it passes more current when it 
breaks down than the neon or voltage- 
regulator tubes shown in previous fig- 
ures; that is, its resistance is lower. As 
a result, the capacitor discharges fast- 
er, the return trace is less likely to be 
visible on the screen, and the generator 
can he used at higher frequencies. In 
addition, the breakdown voltage of a 
thyratron can be predicted more ac- 
curately, thus making it a more stable 
device. Since firing and deionizing po- 
tentials are adjustable (by means of 
grid bias), it is possible to adjust any 
given tube to operate on the most linear 
portion of the capacitor charging curve 
to obtain the most linear sweep. 

Two refinements are included in the 
generator of Fig. 4. A limiting resistor 
R2 is in series with the usual charging 
resistor R3 to make adjustment of R3 
easier. Without a limiting resistor, the 
lowest resistance settings of R3 would 
not be very useful, and some of the 270 
degrees of rotation usually possible for 
a potentiometer would not be used. A 
second rotary switch SW is provided to 
change the source of sync voltage. In 
the INT position, sync is taken from the 
signal being fed to the vertical ampli- 
fier (or plates). The EXT position is 
connected to a terminal on the front 
panel so that any desired source can be 
used for sync. And placing the switch 
in the LINE position connects the 60- 
cyele line to the sync input for use as 
a sync sou ice. 
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Fig. 4 — This is a typical 'scope oscillator. 



Ordinarily, oscilloscopes are provided 
with a vertical and a horizontal ampli- 
fier. Usually, the signal under test is 
fed through the vertical amplifier to the 
vertical plates. Ahnost invariably, the 
sweep generator signal (when it is 
used) is fed through the horizontal 
amplifier because it does not have suffi- 
cient amplitude to be fed directly to the 
plates. This has the additional advan- 
tage of providing a gain control (the 
horizontal amplitude control) which 
can be adjusted to make the sweep 
cover the screen or any portion of it 
which may be desired. Amplitude of the 
sweep signal determines the width of 
the pattern on the screen. 

'Scope amplifiers must have good 
frequency response past the audio 
range. This is especially important for 
the horizontal amplifier because the 
saw-tooth wave form includes much 
harmonic energy. If this is not trans- 
mitted to the C-R-tube plates faith- 
fully, sharp corners of the wave will 
be rounded off with resultant distor- 
tion of the pattern. 

RADIO-ELECTRONICS for 



www.arnericanradiohistorv.corn 



Servicing 



Radio Set and Service Review 




The -0 undid T-V" Model Tl - 
:t7 is Amvriva** loMtest prived 
tvlvrisvr* sillinq for 



A LOW-PRICK portable tele- 
vision receiver has finally been 
made available to the TV-con- 
scious public. Pilot has come 
out with its "Candid T-V" Model TV-37. 
Us 3-inch cathode-ray tube produces a 
picture 2 inches high and 2\\> inches 
wide. Housed in a mahogany-finished 
Masonite cabinet 14 l - inches wide, 13% 
inches deep and 9U inches high, it is 
just the right size for a student's desk 
or for a small table in a busy execu- 
tive's office. 

It operates from 105-120-volt 60-cycle 
a.c. lines and tunes channels 2 through 
13 in two bands. 

Weighing only 14 V2 pounds, it is easy 
and convenient to carry on vacations 
and business trips. An indoor-type an- 
tenna made of 300-ohm ribbon trans- 
mission line convenient for placing 
under a rug or hanging on a wall is 
furnished with the set. A leatherette- 
covered carrying case with a built-in 
telescopic dipole antenna can be ob- 
tained if desired. 

The set is easy to operate. Panel con- 
trols are: On-Opf Volume. BRIGHT- 
NESS, Tl'NMNG, and CONTRAST. The 
power switch is on the volume control 
and operates in the usual manner. 

The tuning control consists of a vari- 
able condenser shaft and bandswitch 
with concentric shaft. Channels 2 
through are tuned with the band- 
switch in the Low position and 7 
through 13 with the control set on High. 
Continuous tuning is used between sta- 
tions on each band. The variable-con- 
denser tuning, a novelty in TV receiv- 
ers, appears to work very well. Pilot's 
copper-plate condensers, first seen in 
the Pilot uner. are used. 

Hold, centering, and focus controls 
are on the rear chassis skirt. They are 
provided with insulated knobs with 
slots for screw-driver adjustment when 
necessary. 

The set uses transformerless power 
supplies with one side of the line con- 
nected directly to the chassis. This does 
not constitute a shock hazard because 
the set must be fully enclosed in the 
cabinet before power can be applied 
through an interlock type of power 
cord. The control shafts are insulated 



from the chassis so as to avoid shock, 
even with the control knobs removed. 

The circuit 

The circuit of the set is shown on 
page 37. The 21 tubes and their func- 
tions are: 12AT7. high- and low-band 
r.f. amplifier ;12AT7,high- and low-band 
mixer; 12AT7, high- and low-band os- 
cillator; four 6AUG's, i.f. amplifiers; 
0AU6, ratio-detector driver; 6AL5, 
ratio detector; 35B5, a.f, amplifier; 
6BA6, video amplifier; GAUfi, sync am- 
plifier and d.c.-restorer; 12SN7-GT, 
horizontal multivibrator; 12SN7-GT, 
horizontal amplifier; 12SN7-GT, verti- 
cal multivibrator; 12SN7-GT, vertical 
amplifier; 35W4, negative rectifier; 
25ZG-GT, positive rectifier; 25LG-GT, 
oscillator (r.f. power supply) ; 1B3-GT, 
high-voltage rectifier; and 3KP4 cath- 
ode-ray tube. 

The front end or tuning assembly of 
the set uses separate oscillators, r.f. 



amplifiers, and mixers for the high and 
low bands. Each band has its own coils, 
tuning condensers and tube circuits. 
The bandswitch connects antenna and 
B-plus to the section in use. The tubes 
in the front end are duo-triodes, one- 
half of each tube operating on the high 
and the other half on the low band. 

The r.f. amplifiers are of the ground- 
ed-grid type, coupled to the antenna 
through fixed-tuned band-pass trans- 
formers adjusted with 30-jiui trimmer 
condensers. The r.f. amplifier plate cir- 
cuits and mixer grid circuits are 
coupled through band-pass transform- 
ers with primaries and secondaries 
tuned by the front and middle sections 
of their respective tuning condensers. 

The oscillators use tuned-plate un- 
tuned-grid circuits. The underside of 
the set is shown in Fig. 2. The front- 
end assembly is on a sub-chassis at the 
front of the set. The oscillator and r.f. 
coils are on the forms on each side of 
the three tube sockets on the sub- 
chassis. The construction of the oscil- 
lator tickler coils is novel. These coils, 
LI and L2, are silver-plated brass 




p|g, | — This set employs separate tuning condensers tor high- and low-band TV channels. 
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right-angle brackets fastened to the 
chassis so the sides pass close to the 
oscillator plate coils. The coupling be- 
tween the ticklers and the mixer grid 
coils is sufficient to provide injection 
for the mixer. Ll and L2 are pointed 
out in Fig. 2. 

The receiver uses the inter-carrier 
svstem — the common i.f. amplifier strip 
passes both video and audio signals 
simultaneously. Impedance coupling is 
used between the stager-tuned i.f. 
amplifiers. The first i.f. stage is fed 
from a 23.5-mc permeability-tuned coil 
common to both mixers. The first, sec- 
ond, third and fourth stages are tuned 
to 25.(5, 22,0, 21.6 and 24.8 mc respec- 
tively. 

Semi-fixed bias is used on the grids 
of the i\f. amplifiers and on the first, 
second, and third i.f. amplifiers. The 
amount of bias is adjusted with the 
contrast control. 

The video detector is a 1N34 ger- 
manium diode. It is in a can along with 
a sound trap, L3, tuned to 21.25 mc to 
prevent sound from reaching the grid 
of the video amplifier. The detector is 
followed by a f>BAf> video amplifier com- 
pensated for flat response to about 3.8 
mc. The output of the OBAfi is capaci- 
tance-coupled to the cathode of the 
3KP4 cathode-ray tube. 

The sync voltage developed across 



the 5,600-ohm video amplifier load re- 
sistor is coupled to the grid of a 6AU6 
sync amplifier. This tube, a class-AB2 
amplifier, amplifies the sync signals and 
passes them through integrating and 
differentiating networks to the hori- 
zontal and vertical multivibrator-type 
sweep oscillators. 

Since the sync amplifier operates 
class AB2, the d.c. voltage across its 
cathode resistor varies with the average 
peak-to-peak signal amplitude. This 
voltage corresponds to the d.c. com- 
ponent of the picture. A part of the 
voltage is tapped off and applied to the 
grid of the C-R tul>e for d.c. restora- 
tion. 

The sweep voltages are developed by 
12SN7 multivibrators. Each one works 
into a 12SN7 push-pull deflection am- 
plifier. The horizontal oscillator plates 
are grounded through load resistors and 
the cathodes are connected to a nega- 
tive supply used for bias. The hori- 
zontal size is controlled by a trimmer, 
T8, across the output of the oscillator. 
Linearity is controlled by the combined 
settings of T8 and another trimmer, 
T9, between the plate of Tl and the 
grid of T2 in the horizontal amplifier 
tube. 

The vertical oscillator has its plates 
connected to B-plus and cathodes to 
ground in the conventional manner, 

TICKLER COILS 
(LI ANDL2) 




Fig, 2 Dial drums are on the two tuning condensers. Arrows show novel tickler coil straps. 



The vertical size is controlled by the 
setting of the 5-megohm resistor, a part 
of the load resistance of T2, one of the 
multivibrator triodes. Vertical linearity 
is maintained by the feedback network 
consisting of two .00l5-uf capacitors 
and a 1.2-megohm resistor between the 
plate of the multi-vibrator triode T2 
and the grid of the vertical amplifier 
Ti. 

The vertical and horizontal hold con- 
trols are variable resistances in the 
grid returns of the second multivibrator 
triodes. They control the frequencies of 
the oscillators by changing the time 
constants of the circuits. 

Focusing is adjusted by varying the 
voltage on the focusing electrode. 

The plates of both deflection ampli- 
fiers are connected to the B-plus supply 
and the cathodes to the output of the 
negative or bias supply. This arrange- 
ment increases the effective plate volt- 
age on the amplifiers and provides suffi- 
cient sweep voltage for the deflection 
plates. 

High voltage for the C-H tube is de- 
veloped by an r.f. power supply. This 
is in the large can on the rear of the 
chassis, Fig, 1. The plate and screen 
of the 25L6-GT oscillator are returned 
to ground and the cathode to the nega- 
tive supply- R.f. feedback to the oscil- 
lator grid is picked up by a spring clip 
around the lower end of the 1B3-GT 
high-voltage rectifier envelope. 

There are two B-supplies in the set. 
One, using a 25Z6-GT, delivers about 
120 volts positive with respect to the 
chassis. This tube feeds all tubes in the 
set except the sync amplifier, horizontal 
oscillator, and high-voltage oscillator. 
The other, using a 35W4, develops a 
negative voltage and supplies bias 
throughout the set as well as operating 
voltage for tubes not supplied by the 
25Z6-GT. 

The heaters of the tubes are con- 
nected in series-parallel filament strings 
with K-C filtering between most of the 
tubes. 

The set was tested for several weeks 
in a number of New York City locations 
and was found to work nicely in all of 
them — even when using the 300-ohm 
indoor antenna. It was not possible to 
eliminate ghosts in all locations. This, 
I of course, is to be expected when no 
special precautions are made to orien- 
tate the antenna. The set is very stable 
and it was not necessary to retune the 
set after it was turned on. 

The line cord is connected permanent- 
ly to the back of the cabinet. This pre- 
vents the set owner from operating the 
set with the cover removed, thus expos- 
ing himself to shock. This is an excel- 
lent feature for the owner but not for 
the poor serviceman who tries to serv- 
ice the set. He can't check the receiver 
without removing it from the cabinet 
and he won't be able to supply power 
to the set until it is in the cabinet. This 
handicap to servicemen was mentioned 
to the manufacturer and it was stated 
that very likely in the near future, line 
cords minus cabinets would be made 
available to servicemen on request. 
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Rolling Our Own Output Transformer 

— Amtlhvr Lttnffiiam hiyh-firivlity ntlvvnturv 




AH i>hoto<}in i>hs court cny I', $, S*arn 
This is one of several ways to make the form. 




Finishing the form. Forms may also be made 
of electrical fiber scored and folded square. 



By J. R. LANGHAM 



THE first time I ever wound an 
output transformer was way back 
when. I was just getting interested 
in radio, and the XYL was just a 
YL. J wasn't even in the radio business 
— I was just an amateur. Money being 
very scarce those days, I could not af- 
ford to buy a decent output transformer 
for my amplifier. I had a little open- 
frame 3i)c special and blamed it for the 
distortion and the short frequency 
range. I ached to be able to spend ten 
o?- twelve bucks for a hi-fi job, hut I 
just didn't have the long green stuff. 

It was the YL who put this particu- 
lar bug into my head. "Why don't you 
make your own?" she suggested. 

"Me? Wind a transformer myself?" 
It was absurd. Transformer winding 
was an esoteric art reserved for the 
mysterious high-priests of electronics. 
It was unthinkable — but I thought of it 
just the same. I heard of a guy who 
wound transformers, and I made a pil- 
grimage to see him. lie talked, I lis- 
tened. I bought some beer and was re- 
spectful, and he gave me an old burned- 



out 300-ma power transformer and some 
insulating paper. 

41 Here," he said. "This'll make you a 
honey of an output transformer." 

I gulped. "How do I go about it?" 

"First un-pot it and knock the lami- 
nations apart. Heat them up and then 
let them cool slowly so they'll get soft. 
Measure your window carefully and de- 
cide how many turns you want of what 
size wire. You know your impedance 
ratio, so you know the turns ratio. Get 
a wire table. Make the primary about 
half the space available. Put in at least 
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Schematic and specifications of the windings. 

three secondaries and parallel 'em. 
That's to give good highs. Design it." 

I gulped and went home with my 
booty. I melted the tav out and pulled 
the ugly thing out of the case. I ham- 
mered the laminations apart and 
cooked them in an electric oven over at 
the technical school. That was to anneal 
the iron and soften it. It had to cool 
slowly to do it. I spent a morning eas- 
ing the temperature up slowly, and then 
I just shut the oven off and left the 
laminations in there with the door 
closed. That was on a Saturday, and I 
came back on Monday to take them out. 

Well, the textbooks gave me most of 
the dope: the efficiency varies with the 
amount of copper in the window; bass 
response is determined by the primary 
inductance; treble response depends on 
the leakage inductance (mostly). I 
knew I wouldn't have to worry about 
capacitance because it was to be used 
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Above, left — First layer wound in place. To start second layer insert glassine paper under wire 
so that wire is at least one-eighth inch from paper's edge, and roll it on with the next turn 
of wire. (Photo right.) Paper secures and stiffens ends of windings. 
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Should an end turn cut through the glassine, 
lay a strip of paper under it as shown above, 




and loop it back, winding other turns over 
it. Pull the loop up snug after a few turns. 




Finishing winding. Place paper loop as shown, 
wind a few turns over it, pult up loop ends 
and continue. On next (last) layer pull end 




turn through and pull loop ends tight. If 
winding ends midway, use loop as above, wind 
a few turns over it and slip end turn through. 
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from tube to speaker and therefore was 
a low -impedance a If air. My impedance 
ratio was from a pair of 2A3's to a 
IG-ohm voice coil and amounted to 
5000:16, or 312.5. I knew the turns 
ratio had to be the square root of that: 
17.7 approximately. Plain arithmetic 
gave me that and it meant there had 
to be 17.7 primary turns for each sec- 
ondary turn. 

I forget now just what the dimen- 
sions of my window were, but I remem- 
ber deciding that 6,000 turns of No. 28 
wire would come very close to filling 
the bill for the primary. The figure of 
6000 17.7 meant 340 on my secondary 
would get the needed impedance ratio. 

My friend had told me to make at 
least three secondaries. That didn't 
really mean much so I called him on 
the phone. "Why, it's simple/' he an- 
swered, "To get good high-note response 
you have to have good coupling. So 
make three secondaries: one next to the 
core, another between the two halves of 
the primary, and the third on the out- 
side. That way you get better coupling 
between the primary and secondary. 
Just tie all three of the secondaries in 
parallel." 

"But I figured 340 turns for my sec- 
ondary and . . 

"That's fine," he said. "Make three 
of them and tie 'em together. Just use 
a smaller-size wire so you can accom- 
modate three 340-turn windings." 

"But about this high response busi- 
ness," I said. "The books say it's a 
matter of leakage inductance and , . ." 

"That's just a measure of the coup- 
ling. With low-impedance stuff the 
coupling is all that limits your high 
notes. Forget the capacitance," 

I sat down again with my wire tables 
and figured. 3 X 340 meant 1,020 turns 
had to go into that space and, what 
with the thickness of the insulation — 
hmmmm. No 12 wire ought to be about 
right, A trifle light, but No. 11 would 
be too big. I drew up my winding 
sketch. (See diagram.) 

Now came the big problem: how to 
do the actual winding. There were sev- 
eral lathes over at the technical school, 
and the management said I was wel- 
come to use them if I'd clean up after 
myself. I promoted a counter that could 
be attached to the end of the spindle 
to keep track of the number of turns. I 
still had the old cardboard winding 
form and I stripped all the old wire off 
it. Then I sawed a piece of wood that 
fitted nicely into the form and bought 
my w r ire. 

One more visit to my transformer 
friend showed me how to tape the ends 
of each winding layer, and then I start- 
ed. It went much easier than I had ex- 
pected. Actually it wasn't hard at all. 
Tedious, but not at all difficult. It took 
the better part of the day, what with 
attaching the counter and setting up a 
roller for the spool of wire to feed 
from. I wore heavy gloves and fed it 
by hand. Cutting the insulation care- 
fully with a pair of shears, I taped it 
as neatly as possible. 



The YL and I had a date that night, 
and we spent it fitting the laminations 
into and around the winding and then 




Winding finished with final paper wrapping 
and a strip of adhesive to hold it secure. 




Putting insulating fiber between windings 
evens up the surface and provides insulation. 




Finished job, showing method of attaching 
lead wires. These connections are usually 




made in the interior, between windings, and 
are held securely by the windings ove/ them. 
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re-potting the transformer. Her mother 
still resents the fact that we used a 
saucepan to heat the tar and pour it 
into the case. We cleaned it, hut 1 guess 
we didn't get it as clean as she thought 
we should have. Tar wouldn't hurt her 
anyhow. We used to chew it when we 
were kids. 

The transformer was still warm 
when we bolted it onto the chassis and 




Soldered wire is covered with another piece of 
insulation, held down with some coil cement. 




Adhesive strips make external connections 
stronger. Whole winding may be taped also. 




Last job of all is inserting laminations. This is 
not hard fo do if all the dimensions are correct. 




The transformer is now ready for repotting. 
But don't forget to give it a test run ftrstl 



soldered the leads in. We hadn't checked 
it for shorts or opens or anything, just 
hitched it up and tried it out. It worked 
tine. I swore I could hear lows and 
highs that hadn't been there before. The 
old 39c open-frame job was given to the 
YL's kid brother who was building a 
set at that time. 

But that transformer had faults. 
Several of them. The two halves of the 
primary weren't balanced properly, and 
the whole unit was too big and clumsy. 
My finances improved, and the YL be- 
came my XYL, and before long I 
could buy a big, fancy output trans- 
former and build a new audio amplifier. 
That old wreck was kicked around the 
house for a couple of years before it 
was given, traded really, to a chap I 
knew. I had never run a test on it at all 
while I had it. 

The new owner did run a test. I was 
amazed when he gave me the results. 
He used it in a class-B 6Lf> PA am- 
plifier and ran loads of current through 
it. The amplifier conked out one time, 
and he put an audio oscillator into the 
circuit as a sort of signal -tracer deal. 
He found the trouble and then idly 
twisted the dial on the thing. It went 
right down to 20 cycles on the bottom 
and {he said) up to 10 kc on the top. 
I frowned when he told me, so he un- 
shipped the big brute from the chassis 
and made a bench test. The half -power 
points on the curve were 11 cycles 
and 23 kc. Those were where the level 
dropped 3 db. The efficiency was 87% 
and there was no sign of distortion at 
30 watts, which was as much as he had 
available. All this too, was without 
feedback, mind you. 

It sounded as though it were better 
than the transformer I had bought. 
The curve on that was supposed to be 
1 db from 20 cycles to 20 kc but it 
conked out at 12 kc on the top. 

I got a new job around then in a 
laboratory and was put to running 
bench tests on a whole series of stand- 
ard transformers. I found an amazing 
thing: None of the "high-fidelity" 
transformers tested would meet their 
published curves. In fact, most of them 
didn't come near them. There were only 
two brands among all those I tested 
whose transformers all came up to their 
own specifications. Since our work in- 
volved Sonar listening gear we had to 
have the highest possible fidelity in 
transformers for faithful transmission 
of submarine sounds. We soon found we 
could not get enough really good trans- 
formers from the busy companies and 
so we had to wind a lot of our own. 

The winding was done much as I had 
done it. I managed to get those photo- 
graphs from the U. S. Navy. They show 
the work done in that laboratory in 
making up a transformer — and we 
made a great many of them. 

I have since wound up more output 
transformers for my own outfit and for 
those of some friends. I use essentially 
the same technique as with that first 
hoary old model. I try to find a big old 
power transformer that someone has 



burned out and rip the old windings off 
it, I anneal the laminations and then 
design a new winding. This is really 
very simple and takes just a little figur- 
ing. You have to remember these 
things: 

1. Fill up the window with copper. 
Fill it as full as you can. This governs 
the efficiency. 

2. As a rule of thumb, allot half your 
space to the primary and half to the 
secondary. It works fine. 

3. Have plenty of turns for the pri- 
mary to get good low-frequency re- 
sponse, I never use wire larger than 
No. 30 any more. Even with 6LG"s the 
transformer still runs plenty cool. For 
2A3's you can use even smaller wire if 
you wish. Lots of turns. 

4. Have several secondaries in par- 
allel for your coupling. At least three. 
Five is even better. Put them here and 
there and all over and then just tie 
them together — but watch vour polar- 
ity. 

5. If it's to be for a push-pull am- 
plifier, wind both your primaries at the 
same time from two spools of wire. 
That way you can get a good balance 
and keep down the intermodulation dis- 
tortion. Make them in two sections or 
three, interleaved with the secondaries; 
but if you wind both primaries together, 
you'll have a good balance. 

6. Lay the turns in closely and don't 
let any over laps stay in. Go back and 
remove them. 

7. Don't use transparent sticky tape 
if you live near water. Get thin cam- 
bric tape and regular thin paper insula- 
tion from your supply house. 

As to what kind of power transform- 
er is best — that's up to you. The bigger 
it is, the easier it is to get enough pri- 
mary turns for good bass response. 
Just get yourself a wire table and study 
the turns-per-inch of the different sizes. 
Don't squeeze it. A thousandth of an 
inch too little means a slight loss in 
your efficiency, but a thousandth too 
much means you can't get the lamina- 
tions back together and you'll have your 
work for nothing. Measure your insula- 
tion thickness and plan the whole thing 
carefully. 

You might be arguing to yourself 
now, "Well, if it's so easy, why don't 
the companies make transformers that 
are as good?" I'll tell you why. The 
economics are agin it. You're worrying 
about one transformer — your own. 
They have to think in terms of a thou- 
sand or more. Extra wire, extra insula- 
tion, and larger cores run up the cost 
considerably and then they couldn't 
compete with the others' prices. 

You can have any coil-winding firm 
make you up a special transformer to 
your own specifications, and it will cost 
you plenty. Or, if you're a working stiff 
without much lettuce, you can look 
around for an old, burned-out 300 nia 
power transformer and, with a little 
work, make yourself a really fine out- 
put transformer. 

It's really easy and, what's more, a 
lot of fun. Try it. 
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One <*ily*s M»rvi<*cincii 
problem* of television 

By DAVID GNESSIN 



COLUMBUS, OHIO, docs not yet 
have its own television station. 
It is a healthy 100 miles to the 
nearest TV transmitter at Cin- 
cinnati. Yet the numerous TV dipoles 
and reflectors on Columbus rooftops 
amply testify that Columhusites — their 
appetites whetted by the occasional 
fringe reception of television signals 
from other cities — are anxiously await- 
ing 1049 when the first of three TV 
transmitters opens regular schedules in 
this capital city. 

The radio servicemen and dealers in 
this town, long banded together for mu- 
tual gain and public service through the 
Associated Radio Service Dealers of Co- 
lumbus (ARSD), realizing the im- 
minence of television, took matters into 
their own hands by organizing study 
chapters on this subject as a regular 
feature of their monthly meetings. Fred 
Colton, the red-haired sparkplug of that 
organization, spearheaded the effort as 
chairman of the Education Committee. 
Using the regular Television Course 
now available in the Sams Photo fact 
Series as text, the group started by 
reading the lessons at home, then bring- 
ing up their questions at the meeting. 

The system worked so well they in- 
vited guest speakers to handle the ad- 
vanced questions, which were rapidly 
reaching the stage where the cooperat- 
ing member dealers found difficulty in 
finding satisfactory solutions. Here they 
were, out of the regular service area 
of scheduled TV stations, yet besieged 
by eager buyers thirsting for television 
and demanding they be supplied, main- 
tained, and serviced. 

The first of these really professional 
seminars in television took place Thurs- 
day, August 12, in the large basement 
of the Buckeye Radio Lab. The guest 
speakers (see photograph) included 
Paul Wendell and William Hensler, both 
of the Howard W. Sams Institute of 
Indianapolis. These engineers were hap- 
py to offer their expert opinions on 
television as seen by the serviceman. 
That information was of necessity lim- 
ited to the bare two years or less that 
television has been available in any 
measure to their own Indianapolis. 

The speakers were besieged by the 
service dealers, who were anxious for 
any practical information on the sub- 
ject. Prominent in their minds was the 
worry about the dangerous voltages 
found in TV sets. It was contended that 



since C-R tubes require high voltages, 
these should be recognized as dangerous 
and care should be taken to insure 
safety in servicing. 

The Columbus servicemen brought up 
the question of servicing sets with many 
different stages, any of which might be 
inoperative and affect the general opera- 
tion. The speakers made the reassuring 
reply: "Under most general conditions, 
the television receiver, by its own C-R 
pattern, provides its own test instru- 
ment, showing the trained serviceman 
the errant stage, immediately localizing 
the trouble — making the servicing job 
considerably simpler than the tiny a.c- 
d.c. job with the elusive intermittent 
which takes hours to locate." This the- 
ory is strongly supported by John R. 
Meagher, of RCA Television Service, 
who states in the current RCA Service 
News, (see reprint in November issue). 
"If we learn to recognize these visible 
symptoms, we can quickly localize the 
trouble to a particular portion of the 
set. In no other type of electronic equip- 
ment are the troubles and symptoms so 
clearly displayed before oar eyes!" 

The attending dealers were further 
cheered to find that their worries about 
stocking a large pile of expensive C-R 
tubes for servicing all the different 
types of TV receivers was groundless. 
In the first place, the high mortality of 
C-R tubes in the laboratory assures ex- 
tremely low loss of picture tubes in the 
field. Secondly, the visiting engineers 



could name only four different types of 
C-R tubes in general use in commercial 
TV receivers, indicating an extremely 
high degree of standardization on this 
relatively high-priced item. Finally, the 
other tubes in the TV receiver are 
practically duplicates of the FM num- 
bers already stocked by service shops in 
general practice. 

The engineers made it a point to 
mention that even at that meeting, as 
the servicemen were making notes of 
the replies of the speakers, the guests 
were making notes of the questions for 
use in future Photofact service notes, as 
practical aides in the servicing field. In 
that regard both the publishers and 
servicemen pledged each other continued 
support for their mutual betterment. 

The practical demonstration of align- 
ment at the seminar brought out a 
unique point possibly overlooked in 
routine servicing. In TV service, mere- 
ly moving the wiring aside to get at 
the solder terminals varied the constants 
enough to affect circuit alignment. So 
remember, replacing that open con- 
denser isn't quite enough from now on 
— replace those leads exactly as yon 
found them. The radio manufacturers 
have taken to separating the different 
circuits to avoid confusion. While sim- 
plifying assembly (the prime reason for 
this separation) the new technique ex- 
poses wiring terminals for ready serv- 
icing. It took television to do it— but it 
was worth it! 
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Coin Radios— A Good Business 

How one serokeman became his own boss 



By JAMES Me DANIEL 



MANY radiomen have a great 
desire to go into business for 
themselves instead of work- 
ing for someone else. Having 
the same urge about a year ago, I de- 
cided to investigate coin-operated radios. 

I began by visiting several banks, 
with the idea of getting a loan to finance 
the business. None of the banks had 
ever heard of coin-operated receivers, 
but the bankers were enthusiastic and 
advised me to go ahead immediately. 

The next step was a trip to the com- 
pany making the radios. Here I was 
shown through the plant and given 
demonstrations. 

The next day I visited several hotels 
and signed contracts for installing the 
sets in guest rooms. 

The receivers 

Because I am a radio technician, 
keeping the sets in good condition has 
been no problem. The sets are standard 
a.c.-d.c. jobs with slug tuning. They are 
very selective and have plenty of volume. 

There is a master volume control 
locked inside the case so that only the 
serviceman can get at it. This is set so 
that no matter how high the customer 
turns his volume control, the people in 
the next room won't be annoyed. 

The timing box, the mechanism which 
determines how long the radio will play, 
occupies a separate compartment, which 
is locked. The owner can set the gear 




— | bell | 



Burglar alarm guards any number of receivers. 

ratios so that the customer will get 
either one or two hours' playing time 
for 25c. 

I chose the one-hour timing, not being 
quite sure just what the customers 
would consider fair. If they seemed to 
think one hour was not enough, I could 
increase the time to two hours and 
everyone would be happy. But if I 
started with two hours and then cut 
down to one, the users would feel they 
had lost something and would complain. 
So far, one hour has worked out nicely. 

As much as $3 in quarters can be put 
into the coin box at one time so that the 
customer can listen uninterruptedly for 



more than the basic one- or two-hour 
period. 

The t i m i n g mechanism sometimes 
jammed when the starting plunger was 
pushed down too soon after the coin was 
deposited. The result was that the radio 
would not operate, even though the coin 
was accepted. The hotel manager made 
refunds in these cases and I reimbursed 
him. The problem was much less im- 
portant after the public became used to 
operating the sets. 

The coin box will hold about $40 
worth of quarters, so that collections do 
not have to be made too often. The coin 
mechanism can be disconnected in case 
the owner wants the set to play like any 
home receiver. 




Luncheonette set gives 15 minutes for a dime. 



Other installations 

Although I have installed receivers so 
far only in hotels, several other types 
of sets are made — for beauty parlors, 
hospitals, luncheonettes, motels, tourist 
camps, and so on. 

Those for beauty parlors have an ear- 
phone attachment so that customers can 
listen even when they are under hair 
driers or while they are being worked 
on. The new "stethoscope" phones are 
used. They fit under the chin instead of 
over the head so there is no interference 
with the beautician's work. 

The special model made for hospitals 
has a white-painted cabinet and pro- 
vision for attaching a pillow speaker to 
avoid bothering other patients. The 
maker probably kept in mind the fact 
that hospital patients generally have 
plenty of bills to pay, because the tim- 
ing mechanism in the radio is geared to 
play three hours for 25c. In a hospital 
where these receivers are used, inter- 
ference from X-ray machines, fluores- 
cent lights, and other medical equipment 
has been very small, in spite of the fact 
that the radios have no external an- 



tennas. The models made for luncheon- 
ettes and other eating places give 15 
minutes of listening for a dime. 




The white hospital model has pillow speaker. 



Business problems 

One of the prime necessities is to pro- 
tect the radio and the coin box from a 
few misguided hotel customers. The 
familiar towel-and-soap stealers need 
very little encouragement to become 
radio-and-coin thieves. The sets could be 
screwed to walls, but most hotel mana- 
gers don't like this; so I furnish small 
tables, to which the sets are fastened 
and which are bolted to the floor. 

I have found the burglar alarm shown 
in the diagram very useful. A normally 
open microswitch is installed in each 
receiver in such a way that the back of 
the case presses the contact lever, mak- 
ing it close. Leads from each switch are 
brought down to the hotel manager's 
office, where current from the trans- 
former secondary flows through all 
switches in series with the normally 
closed relay. This keeps the relay con- 
tacts open. 

If a guest tampers with a set, in re- 
moving the back he will make the micro- 
switch open. If, for instance, his set is 
the one in which SI is installed, SI will 
open. The 1.5-volt pilot lamp PL1 is 
then placed in series with the relay coil 
and it lights. The added series resist- 
ance reduces relay coil current so the 
contacts close, making the bell ring. The 
manager, summoned by the bell, sees 
that PL1 is lit and knows just which 
guest is tampering with his radio. 

This is admittedly a big installation 
job if there are many sets in the hotel. 
However, the mischief done by guests 
can be so costly that it is well worth 
while. 

The arrangements made with the 
owner of the hotel or other place where 
the radios are installed will, of course, 
vary. The average income from each of 
my sets is about $3 per day. Of that 
25 r /< goes to the hotel owner. However, 
after the purchase price of each receiver 
has been paid out of the profits, the 
hotel owner's portion can be increased. 
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RE you charging $3 an hour 
for your servicing time? May- 
be you should — or maybe you 
shouldn't. 



On vacation in a strange town, I 
needed a set of tubes tested, so I went 
to a newly opened service shop. I stated 
my errand and asked to borrow an ohm- 
meter. The man behind the counter told 
me, with a laugh at my ignorance, that 
all I needed was a continuity tester. 

Borrowing the shop copy of the RCA 
Tube Manual, I was unable to rind my 
tubes listed; the manual was an old edi- 
tiom Taking pity again on my ignor- 
ance, the serviceman made the con- 
tinuity test and found that the filament 
of the 35W4 was open. Then we started 
to talk. 

"I noticed your ad," I said. "You 
didn't state your experience." 

"When I opened up," he told nie, 
"There was quite a piece about me in 
the local paper. As a matter of fact, I 
have a master's degree in electrical en- 
gineering, but I don't believe in brag- 
ging about it." 

14 Well," I replied. "1 still don't see 
how the average person — especially a 
stranger in town like me — can tell 
whether he ought t<» bring work to you. 
As a matter of fact. 1 understand most 
of the local people take their sets to a 
nearby town where there's a ham with 
a good reputation.'* 

Said he: "After people learn that I 
do good work, they'll bring their sets 
here." 

The conversation was friendly 
enough, but even in resort towns peo- 
ple aren't in business for their health. 
"How about a new 35 W4?" he said with 
a mental glance at the cash register. 
My own mental picture revealed shelves 
of assorted tubes in my own workshop, 
so I declined. He relaxed again and put 
his elbows on the counter. 

"Do you do much service work?" he 
asked me. 

"No, just occasionally. Fm sort of a 
radio tinkerer," I told him, "and once 
in a while I write an article for a radio 
magazine." 

A smile passed across his face and he 
stabbed a hole in the air with his fore- 
finger. 14 You know," he said, "we have 
one of those tinkerers here in town — 
hit-or-miss boys, I call them. Now, 
when I was working as a production en- 
gineer, I had to inspect and pass on 
350 to 450 sets before I could say I'd 
done a day's work. After you've tested 
'em day in and day out you get so you 
can tell what the trouble is by the 
sound. For instance." and he poked the 
air again, "you hear a hum. How do 
you know what's causing it?" 

44 Well," I answered, "first you sus- 
pect the power-supply filter, then a 
leaky tube, usually the output tube. You 
substitute condensers in the filter and 
put the tube on a leakage test." 

"Heck, no," he laughed, "you don't 
have to go through all that — all you 
have to do is listen!" He became seri- 
ous. "Too many radio men are charging 
the customers for their own lack of 
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knowledge. A radio set has one of two 
troubles, either an open or a short. All 
you have to do is find out which it is 
and fix it. Oh, I know," and he brushed 
aside my unspoken objection, "it might 
be an intermittent. But any good man 
ought to be able to find that in an hour 
at the most." 

He turned to the workbench ami I 
took a look around the shop. I noticed 
a volt-ohmmeter, apparently one of the 
vest-pocket models with a maximum 
range of 1 megohm. There were some 
resistors and condensers, too, and a col- 
lection of tools. 

As I stood there, he aligned a five- 
tube "aek-dack." as he called it. by ear. 
As he jarred the chassis after putting 
in a new tube, I heard a scratchy on- 
and-off effect from the speaker. 

"In my ignorance." I volunteered, 
"that sounds like trouble in the new 
tube." 

He admitted my ignorance. "How 
could that complete on -off effect come 
from a tube that draws such a small 
current? It must be in the i.f. trans- 
former." He hit transformer, tube, and 
chassis, all with equal effect on the 
noise. {He hadn't found the answer by 
the time I left.) 

As he worked, he started talking 
about servicing fees. "The real radio- 
men in this locality got together." he 
told me, "and agreed to charge $3 an 
hour for service, with a flat charge of 
$1.50 for going to a customer's home." 

I posed a question. "What do you do 
about the fellow with the old set worth 
$15 that you work on for three hours, 
digging out old bypasses and replacing 
them?" 

44 0h, I charge list prices for the 
parts and the hourly rate for the time. 
But it would never take that long to do 
the job." 

"My system is different," I told him. 
44 If I have to work for four or five 
hours on some old relic, I don't charge 
what my time is worth ; 1 base the 
charge on what the set is worth. Then 
if someone comes in with a set that 
takes me only a minute to fix, I make 
up the previous loss with my charge for 
the short job." 

44 Ah!" he said, turning around so I 
could see the triumphant look on his 
face. "That's why those surveys found 
so much to complain about. You're 
gypping the customer with the small 
job." 



By H.A. NICKERSON 



44 Well," I argued, "someone has to 
pay for bookkeeping, answering the 
phones, and sweeping up the floor — to 
say nothing of the rent." 

Now he was indignant, ,4 You just 
can't charge that to the small job," he 
laid down. 44 It's people like you," and 
he shook his finger in my face, "who 
give the radio serviceman a bad name. 
You should charge for your time, and 
you should charge everyone the same 
rate. On those long jobs you're just 
charging the customer for your inex- 
perience anyway." 

I had an answer for that. "If 1 
charged for my time on some jobs, the 
customer would hate me forever. You 
take your car to some garage, and 
someone fools arcund with it for a long 
time and you have to pay for that time. 
But next time you'll take it to a better 
mechanic. I don't expect to get paid for 
being slow. I should get paid for being 
fast; if I can locate trouble in a hurry. 
I'm a specialist and I can charge more 
for my time. I've known plenty of good 
radiomen who spent hours on a set and 
then found some soldering flux in a 
pilot-light socket. According to you, 
they should have found it right away, 
by just listening to the set." 

"If they took three or four hours to 
find a little thing like that," he said, 
adamantly, "they were just tinkerers." 

Before I left the shop I looked around 
again, this time more critically. I 
couldn't find any Rider Manuals or 
Photofact books or anything similar. 
There was no signal generator. All I 
saw was the collection of resistors and 
condensers, the tools, and the pocket- 
size volt-ohmmeter. I wish I had had 
the time to stay longer and see how 
quickly he could check an elaborate 
band-switching system or find a shorted 
turn in an i.f. transformer with only 
the volt-ohmmeter. But I had to go, and 
so I said good-bye. "I hope I've con- 
vinced you not to overcharge for small 
jobs," was his parting comment. 

As I walked slowly down the street, 
I didn't notice the bright sunshine or 
the pleasant shade trees that lined the 
sidewalks on either side. I was puzzled! 

Had I just spent a half hour with the 
biggest faker in radio? Or was he a 
brilliant and highly skilled practical 
technician? Should time charges be in- 
flexible? Or was my system the better 
one? 

What do you think? 
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Two-Wav liuilio 
In Taxicabs 



Taxi driver in a now familiar pose. 



TAXICABS now have more two-way 
radio installations than all the 
other mobile radio services com- 
bined. The Federal Communications 
Commission estimates that there are 
now about 2,000 taxicab radio systems. 
A rough estimate based on a numher of 
systems picked at random indicates that 
there is an average of 21 taxicabs per 
system. This means that about half of 
America's 80,000 taxicabs are equipped 
or licensed for two-way radio. About 
150 new systems per month are being 
licensed. 

Equipment for taxis is now available 
from Bendix, Comco, Doolittle, Federal, 
General Electric, Harvey, Kaar, Link, 
Mobile Communications, Motorola, Phil- 
co, Raytheon, RCA, Temco, Western 
Electric, Wilcox Electric, and others. 
The entire field has developed since the 
war when the FCC in May. 1945. made 



available two frequencies in the 152- 
lG2-mc band. 

Except for a few modified surplus 
military sets, all taxicab equipment is 
FM, The operating frequency in the 
152-162 megacycle band is reached with 
several frequency-multiplication stages 
stepping up the quartz crystal funda- 
mental frequency from 32 to 96 times. 
Because taxicabs are primarily inter- 
ested in coverage of their own city or 
community (usually less than 5 miles 
maximum distance in any single di- 
rection), most sets are of low or medi- 
um power. This has permitted the 
development of compact equipment in 
which the transmitter and receiver are 
in the same cabinet. Some manufac- 
turers have designed equipment pow- 
ered by a vibrator instead of having a 
separate dynamotor high-voltage supply 
for the transmitter. 




Motorola Dispatcher. Ingenious and sturdy construction fits parts in small space. 



By SAMUEL FREEDMAN 



The equipment is of three types: 

1. Single unit with all the transmit- 
ting and receiving components mounted 
on a single chassis. The Bendix 2V 2 -watt 
and Motorola 5-watt Dispatcher units 
are typical. 

2. Single housing with two decks, one 
for the transmitter and the other for 
the receiver. The Federal 25-watt equip- 
ment is a typical example. 

3. Dual unit with separate cabinets 
for the transmitter and the receiver. 
This requires two mounting plates and 
additional space. It is common with 
higher-powered equipment. The highest 
power used in the mobile units for the 
152-162mc band is currently about 30 
watts. 

In the typical taxicab installation, 
the following will normally be found: 

In the rear trunk: The transmitter 
and receiver as one or two units. Cables 
here run to the rooftop antenna, to the 
control unit in the driver's compart- 
ment, and to the storage battery, where- 
ever it may be located (usually under 
the hood). 

In the driver's compartment: The 
control unit, microphone, and loudspeak- 
er. A control cable will run back to the 
transmitter- receiver in the rear trunk. 

Under the hood: A two-wire power 
cable will run to the transmitter- 
receiver in the rear trunk. In some in- 
stallations only one wire is used and 
the ground return circuit is through the 
car body. 

On the roof : An antenna, either flex* 
ible, or rigid with a spring base, capa- 
ble of withstanding collision with tree 
branches. For the taxicab frequencies 
this antenna is approximately 17% 
inches long and is always vertical. It 
connects to the transmitter-receiver via 
a solid-dielectric flexible co-axial cable. 

Installation pointers 

Aside from the conditions specific to 
a particular piece of equipment, the 
following is considered good practice 
in installing equipment in taxicabs or 
similar vehicles. 

1. The transmitter and receiver 
should be made inaccessible to unau- 
thorized persons. This is done best by 
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locating them in the locked rear trunk. 

2. The control unit and microphone 
should be easy to reach and use by the 
driver of the taxicah. They are usually 
located at about the center of the in- 
strument panel. 

3. The equipment (transmitter, re- 
ceiver, and power supply) should be 
easy to install, service, and remove 
without sacrificing too much space in 
the rear trunk. 

4. The equipment in the rear trunk 
should be protected against any rain 
which might work inside along the seam 
between the rear trunk door and the 
car body. It should also be protected 
against loose tools, tire chains, luggage, 
or anything else bumping against it. 

5. The equipment cabinet or cabinets 
should be electrically grounded to the 
car body. If the cabinet is screwed or 
bolted into the metal deck, this require- 
ment is automatically taken care of. 
Otherwise a metal braid strap should 
be connected between the equipment 
cabinet and some metal part of the car 
body. 

C. The equipment layout and holes 
should be planned and spotted carefully 
l>efore they are made. 

7. If there is any excess cable length, 
remember that the equipment may be 
used in new cars when the old ones are 
traded in, and the length requirement 
may be different. A cable that is too 
long can be still used; one that is too 
short cannot. 

8. The spare tire must be accessible 
for removal or for checking its air 
pressure. 

9. Every hole through which cable 
must pass may chafe or cut into the 
cable. Prevent this by using a rubber 
grommet, protecting the cable with sev- 
eral layers of insulating tape where it 
passes through the hole, or by doing 
both. 

10. Every bolt without a lock -washer 
may be expected to work loose unless it 
corrodes badly and rusts solid. 

11. In drilling bolt holes in the rear 
trunk to support the transmitter-re- 
ceiver, make sure that the drill does not 
penetrate into the gasoline tank or 
into a heavy car frame member or some 
inaccessible point where it will not be 
possible to attach a bolt underneath for 
tightening. 

12. Drill no holes in sheet metal 
(particularly on the finer exposed fin- 
ishes of the vehicle i without first using 
a center punch. Otherwise, the electric 
drill will crawl and mar a large area. 

13. The voltage drop between the 
storage battery and the equipment in 
the rear trunk should not exceed 0.5 
volt. The battery cable should be kept 
as short as possible. It is good practice 
to cut it to the minimum possible length 
for a particular installation without re- 
gard for future installations. Usually 
the battery end of the cable will need 
replacement (because of corrosion) by 
the time the equipment is transferred 
to another vehicle. A new battery cable 
for each new installation is entirely 
reasonable. 

14. Do not permit any cable to run 
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outside the vehicle, as underneath the 
car, where it will be exposed to mud, 
dust, and jars. 

15. Mount equipment in the rear 
trunk to withstand severe shocks when 
the vehicle travels over uneven road 
surfaces at high speeds. 

16. Place the microphone where it 
will not hit the face or body of the 
driver in the event of a collision. 

17. Make the installation such that 
the value of the car will not be seriously 
lessened for trade-in because of the 
holes. The only visible hole should be 
that in the rooftop for the antenna. The 
antenna base insulator should be left 
on the car when it is traded in and a 
new one used for the next installation. 

18. Install equipment so that it can 
be removed and replaced in the event 
of faulty behavior or transfer to an- 
other vehicle. 

All items of equipment should be 
located for the shortest cable lengths 
consistent with accessibility for servic- 
ing and inspection. 

The toxicob antenna 

The single antenna must serve both 
for reception and transmission. This is 
made possible by the antenna transfer 
relay located in the transmitter. When 
the microphone push-to-talk button is 
pressed, the relay closes and connects 
the antenna to the transmitter. When 
the button is released, the relay opens 
and connects the antenna to the re- 
ceiver. 

The antennas used for the 152-lG2-mc 
band are either flexible, or else rigid 
with a flexible spring base, as shown 
in the photograph. The base of the 
rigid radiator connects through the in- 
sulator to the co-axial transmission line 
leading to the equipment with a flexible 
braided conductor. 

Fig. 1 shows the details of a typical 
antenna installation. The procedure for 
such an installation is: 

1. Measure the length of antenna 
cable from the bottom of the antenna 
base. Determine the location of the 
cross members near the center of the 
roof of the car; and, at a spot between 
members equidistant from each side of 
the car, drill a 7 /*-inch hole. If a longi- 
tudinal channel is encountered and it 
cannot be penetrated through a hole in 
the channel, drill a hole through that 
also. Usually it is not necessary to cut 
or drop the upholstery. A good location 



for the antenna base is directly over the 
center of the back rest of the front seat 
but clear of the dome light. The hole 
should be clean, with no burrs. Be care- 
ful to prevent the drill from slipping 
through and damaging the upholstery. 

2. Feed the free end of the co-axial 
cable (without the fitting) from the an- 
tenna base through this hole. 

3. Route the cable through holes in 
cross members of the roof. These holes 
may be located by feeling through the 
upholstery on the roof of the car. The 
cable is to be brought out into the 
trunk compartment near the equipment 
cabinet. In some cases, removal of the 
rear seat is helpful in routing the cable 
and fishing it through. All slack cable 
should be pulled through into the trunk 
compartment. 

4. Loosen the bracket screw on the 
antenna base as much as is necessary 




Federal units are drawer-mounted in cabinet. 



DETAIL "A 



ANT. MUST BE BOLTED SECURELY ENOUGH TO 

Enable these prongs to nam contact with 

J AUTO ROOF 

I 




-MOBILE CABINET 
AUTO TRUNK 

Fig. I — How antenna is installed in car roof* 




Raytheon transmitter-receiver (right) and control box (left) show compactness of equipment. 
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to slip the bracket through the hole in 
the roof of the car. A rubber washer 
must be under the head of the mount- 
ing screw. The pointed end of the an- 
tenna base should be toward the rear 
of the car. Tighten the mounting screw, 
making certain that the semicircular 
guide on the base fits into the hole and 
that the two metal grounding points 
project through the rubber gasket. This 
will insure proper grounding to the 
metal frame of the car when the mount- 
ing screw is securely tightened. The 




Motorola control unit mounts under dashboard. 

antenna whip is trimmed to the correct 
vertical length. For the 152-162-mc 
band, the correct lengths are: 



Frequency (mc) 
152-155 
155-159 
1*9-162 



Length (inches) 
17% 
17% 
11% 



5. Insert the whip into the base in- 
sulator and secure with an Allen 
wrench. The lock-nut may be covered 
with Duco or Glyptal so it will not work 
loose. 

6. Cut off any excess cable, allowing 
3 feet more than necessary to reach the 
cabinet. Make a fitting to the cable for 
attachment to the equipment. Very poor 
range and signal strength can result if 
the shield of the co-axial cable floats 
at either end. The inner conductor must 
connect to the whip electrically at the 
rooftop and to the inner conductor of 
the co-axial fitting at the equipment. 
The outer conductor or sheath must be 
grounded at the rooftop and at the 
equipment cabinet. The writer has seen 
sets with a working range of less than 
5 miles with a co-axial cable floating at 
one end, compared to a range of 40 miles 
as soon as this condition was corrected. 

If the antenna is not located on the 
center of the roof, transmission will be 
directional. The best transmission and 
reception will take place in the direc- 
tion in which most of the car metal is 
between the antenna and the other sta- 
tion. In the case of an antenna mounted 
on one corner of a vehicle, the difference 
in signal strength will be approximate- 
ly 4 to 1 between the best direction and 
the worst direction for the same dis- 
tance. One of the great advantages of 
taxicab radio operating on the 152-162- 
mc band is the feasibility of using the 
center of the roof, where this 4-to-l 
characteristic has disappeared. Instead, 
the maximum characteristic is approxi- 
mately present in every direction rather 
than only one as in the days of 30-40 
mc when bumper antennas were em- 
ployed. 

General experience in the taxicab 
field has been that low power can be 
tolerated but a defective antenna sys- 
tem cannot. The maximum airline cov- 



erage required in a typical city for taxi- 
cab operation seldom exceeds a working 
range of 5 miles. 

To reduce interference to adjacent 
cities in urban areas, the FCC is cur- 
rently considering plans to limit the 
antenna height and transmitter power 
of the dispatching station, as most of 
them have an excess coverage. 

Some typical sets 

The Bendix MRT-3A Communication 
Unit includes a 2% -watt FM transmit- 
ter, a 10-tube superheterodyne FM re- 
ceiver, and a 6-volt vibrator power sup- 
ply in one cabinet, which is mounted in 
the rear trunk. This cabinet measures 
1GV»xSx3V2 inches. The equipment 
requires a maximum of ISV2 amperes 
from the 6-volt car storage battery dur- 
ing transmission. The entire installa- 
tion is shown in Fig. 2. 

There are three connecting cables. 
A co-axial cable connects the transmit- 
ter-receiver to the antenna. An eight- 
wire cable goes to the control unit in 
the driver's compartment. This unit 
contains an on-off switch and a volume 
control as well as the hand-set. A two- 
wire power cable connects to the stor- 
age battery. The live side goes through 
a protective fuse to the live lug of the 
car starter, making unnecessary a con- 
nection to the corrosive lug of the stor- 
age battery. 

The principal unit is mounted flat 
across the back of the rear seat, at- 



HANOSET 



REMOTE CONTROL 
GNO TO CHASSIS 



MRT-3, 




TTCRY 
STARTER 
FUSE 
8 WIRE CABLE 
2 WIRE CABLE 



Fig. 2 — Installation of components and leads. 

tached to a pair of metal braces usually 
present behind the seat. If these braces 
are suitably spaced, they can be drilled 
for four 10-32 bolts on 5 x 12-inch cen- 
ters to accommodate the predrilled 
mounting holes in the case. If braces 
cannot be used, a piece of plywood may 
be used to support the unit. Screws, 
nuts, and lock-washers should be used 
to prevent loosening due to vibration. 

The Motorola Dispatcher is rated at 
7 to 10 watts output. It draws a maxi- 
mum of 21 amperes at 6 volts during 
transmission. The entire transmitter, 
receiver, and dual-vibrator power sup- 
ply are mounted on a single chassis 
which mounts in the rear trunk. There 
are five different ways of mounting the 
cabinet. The control unit used in the 
driver's compartment has a volume con- 
trol with four positions: OFF, LOW, 
medium, HIGH. It also has a variable 
squelch control to adjust sensitivity 
just above the local noise level. The 
range may be increased by adjusting 
the squelch control into the noise region, 
at a sacrifice in signal quality. A micro- 



phone clip on the control unit serves as 
receptacle for a small microphone. If a 
handset is used, an additional holder 
accessory is provided. In the Motorola 
a single cable connects to the live bat- 
ery terminal. The return battery circuit 
is through the grounded car body. 

The Raytheon installation uses a 
transmitter-receiver unit and a smaller 
power supply and control unit with con- 
necting microphone. This equipment is 
unique in that, by keeping the power 
supply in the driver's compartment, a 
shorter power cable may be run to the 
storage battery. 

The Western Electric Type 238 is 
another common installation. The maxi- 
mum load during transmission is 57 
amperes. If considerable transmission 
must take place, it is advisable to equip 
the vehicle with an oversize generator. 
This is the same equipment as that de- 
signed for the Bell mobile radio service 
for common-carrier communication. It 
utilizes separate transmitter and re- 
ceiver units in the rear trunk. It is also 
designed to function in connection with 
a selective dialing and ringing circuit. 

The Federal 25-watt installation uses 
a single cabinet housing the transmitter 
and receiver. Either unit is removable 
merely by pressing the levers on each 
drawer handle. The unit may then be 
inspected, serviced, or exchanged. All 
connections are automatically made in 
the rear of the unit when the drawer is 
locked in position. 

Installation time 

The normal time for a complete 
taxicab installation is approximately 
half a working day for two men. Some 
economy in man-hours results when 
identical equipment is installed in many 
identical vehicles at the same time. 
Then more men may be used, with each 
specializing in certain operations. The 
vehicles should be placed alongside 
each other with one man drilling holes, 
another mounting units in the rear 
trunk while another works in the 
driver's compartment. If more men are 
available, another may be fishing and 
securing cables. In that manner, instal- 
lation time may be reduced to about 2 
hours, depending on the type of equip- 
ment and the type of vehicle which is 
being equipped. 

Typical charge for an installation 
job is about $20 for labor. Typical 
charge for servicing is $5 per vehicle 
per month, under contract, with parts 
extra. Parts are usually charged for at 
either list or half-way between list and 
net. Prices vary greatly, depending on 
the distance the serviceman must travel, 
the number of vehicles involved, and 
to what extent his principal livelihood 
depends on this work. It also is depen- 
dent on the quality and complexity of 
the equipment and the care which the 
operating personnel give their equip- 
ment. The cost of parts varies from 
zero to several dollars in any one month, 
with the possibility of operating several 
months in a row with no expense what- 
ever. 
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HOI- BUILT PHOnO 
USES IUJO PICKUPS 



By HAROLD J. GOULD 




Motorboard holds two pickups, one for good discs, one for bad. 



A PHONOGRAPH comparable 
in results to the more expen- 
sive custom-built sets can be 
built according to the follow- 
ing specifications. The phonograph is 
equipped with two pickups, and the am- 
plifier has two input stages. A high- 
quality pickup feeds one input and is 
used with good records; the other pick- 
up is used for playing old or badly worn 
discs. The two input stages (see Fig. 1) 
are identical high-gain pentode amplifi- 
ers. The equalizer enclosed in the dashed 
box is the unit supplied with the Brush 
PL-20 pickup; the resistors and con- 
densers for this are sealed in a metal 
can and are connected to terminal 
lugs. Be sure to use the Brush 370 1-B 
equalizer. It is intended for high-im- 
pedance inputs. Others are supplied for 
low-impedance use. 

The input stages are followed by a 
phase inverter using a triode-connected 
<iSJ7. This stage gives very little ampli- 
fication but has low distortion and ex- 
cellent frequency fidelity. The load re- 
sistance for the phase inverter consists 
of two -17,000-obm resistors R14 and 
R15. Splitting the load in this way and 
grounding the center point supplies the 
grids of the power tubes with voltages 
approximately the ^ame in amplitude, 
but differing in phase by 180 degrees. 
R14 and R15 should be as nearly equal 
as possible to obtain equal push-pull 
signals. 

Used in the power amplifier stage are 
Iwo 6B-I-G tubes, biased for class-A 
operation. Other tulips, such as the fiA3 
or 2 A3, could be used in this stage; they 
have similar characteristics, but differ- 
ent heater requirements and bases. 
Class-A amplification, although not as 
efficient as the other classes, has much 
to recommend its use in a high-quality 
outfit. For one thing. t»H4-G's in class-A 
push-pull have very low distortion; and 
what distortion they do have is second 
harmonic, which cancels out in push- 
pull. Another advantage of using class- 
A triodes results from their low plate 
resistance. This plate resistance is ef- 
fectively in parallel with the speaker 
voice coil and serves to damp the speak- 
er. Without adequate damping, a sound 
impulse fed to the voice coil will not 
produce an exact replica of the original 



impulse hut may pass through several 
cycles before it eventually dies out. This 
is what causes the muddy effect in 
many amplifiers employing tubes whose 
plate resistance is too high, especially 
beam-power tubes. 

There is absolutely no advantage in 
having a superb pickup and amplifier 
if the output transformer is a cheap, 
skimpy affair. This component can in- 
troduce distortion that will nullify the 
results of an otherwise high-fidelity 
system. 

A cheap output transformer will 
handle its rated power all right; but 
the amount of iron in the core is usually 
too small for the flux density present, 
and third-harmonic distortion is in- 
troduced into the signal. Also, the 
transfer of power from the plates of 
the output tidies takes place less effi- 
ciently in a poorly designed transform- 



er, The obvious solution is to use a good 
transformer, one with plenty of iron 
and copper in it. The output transform- 
er could well be nearly as large as the 
power transformer. The writer was un- 
able to obtain a high-quality transform- 
er, but with a little extra Work man- 
aged to contrive an admirable substi- 
tute. 

The parts — chokes, transformers, fil- 



AD: AMPLIFIER DECK 
PSD* POWER SUPPLY DECK 
PICKUP DECK 




Fig. 2 — Details of speaker cabinet and stand. 



EQUALIZER - N°376l- B 
1 



6SJ7(3> 



6B4-G<2> 




AMPLIFIER PARTS LIST— 4 

FIG- 1 |I7VAC 

Hi, R7— 500.000-ohm pots. 

R2 RB — 1,000 ohms, »/ 2 watt 
R3', R9— 270,000 ohms, '/ 2 watt 
R4, RIO— 100,000 ohms, '/ 2 watt 
R5, R 1 1— 33,000 ohms. </ 2 watt 
R6 — 2.2 megohms, '/ 2 watt 
RI2 — I megohm, r / 2 watt 
R 1 3—3,900 ohms, I watt 
R14, R IS— 47,000 ohms, I watt 
R 16 — 22,000 ohms. I watt 
RI7. R 1 8— 470,000 ohms, '/ 2 watt 
R I? — 400 ohms, 10 watts, adjustable 
CI, C5— 25- f if, 50- volt elec. 
C2, C6, CI3— 0.1-iit. 400-volt paper 
C3, C7. C10, CI 2— 10-nf, 450-volt elec. 
C4— 250- 1 Mi f midget mica 
C8, C9. CM— ,05-uf. 400-volt paper 
CI4— 40-|it, 50-volt elec. 



CI 5, CI 6— 8-uf, 600- volt, oil-filled 

Tl — push-pull output transformer, 5,000 ohms to 

voice coil {see text) 
T2— power transformer, 600 volts c.t., 150 ma, 

5 volts, 3 amps., 6.3 volts c.t., 3 amps., 

6.3 volts, 2 amps. 
CHI, CH2— 30 h., 150 ma 
Si — s.p.d.t. rotary switch 
S2, S3— s.p.s.t. toggle switches 
Jl, J2 — single-circuit microphone connectors 
M — 0-200- ma meter 
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ter condensers — that were selected for 
the power supply were on the hefty 
side, allowing a generous margin for 
safety and making for trouble-free 
operation. R19, the f>B4-G biasing re- 
sistor, should be adjusted to give a 45- 
volt drop across it. 

(The milliammeter in the power- 
stage plate circuit was apparently put 




Fig, 3 — Inside of speaker cabinet is padded. 



there to indicate whether or not the 
stage was functioning. Other construc- 
tors might leave it out for economy's 
sake. — Editor) 

The speaker chosen for the phono- 
graph was a Jensen A12-PM. Although 
there are many units on the market 
utilizing woofer- tweeter combinations, 
this was judged to be the best compro- 



mise between quality and economy. 
Heavy and solidly built, its power- 
handling ability is high enough. Any 
good speaker may, of course, be used. 

A well-designed enclosure for the 
speaker is as important as a good 
speaker. If the enclosure is flimsy or 
undersized, the sound will lack deep 
bass and the high notes will sound 
strident. Also, there will be annoying 
rattles on loud passages. 

The enclosure used satisfies all the 
requirements for high-quality, life-like 
reproduction. It consists of a ruggedly 
constructed wooden box, the dimensions 
of which are shown in Fig. 2. This size 
exceeds the requirements of a minimum 
inside volume of 15.000 cubic inches 
which is needed for a 12-inch speaker 
mounted on an infinite-type baffle. By 
the time the inside reinforcing members 
and absorbent lining are added, the 
spare space is used up. For strength 
and solidity T H-inch-thick wood is 
used in the construction of the box, 
with cross-members of 2 by 2. To lessen 
the possibility of boards' working loose 
in time, wood screws rather than nails 
are used to fasten the several sections 
together. 

A removable back for the speaker box 
is constructed of the same heavy wood 
used for the walls. The 11-inch speaker 
opening is equipped with a hinged lid 
which can be lowered to protect the 
speaker cone against accidental injury. 
To aid in moving such a large and 
heavy speaker assembly, casters are 
fitted to the bottom of the cabinet. (A 
square of heavy metal screening placed 



between the speaker and the hole would 
probably be a better way to protect 
the cone against injury. — Editor) 

When the box is completed and the 
speaker mounted and wired, the en* 
closure and its back arc lined with ab- 
sorbent material to a thickness of ap- 
proximately 1V£ inches. Kimsul acousti- 
cal wadding may be used here. This ma- 
terial w r as unobtainable, however, and 
the writer made do with a quantity of 
cotton batts of the kind used to fill 
quilts and bedspreads. These served 
the purpose and were an inexpensive 
substitute for the regular sound-ab- 
sorbent material. A glance at the photo 
will be sufficient to show how this lin- 
ing is tacked inside the baffle. With the 





Fig. 5 — Use of separate chassis for amplifSerand power supply helps to reduce hum pickup. 



The drawing shows motorboard layout. 



lining in place, the back of the box 
should be screwed down securely using 
plenty of heavy wood screws. 

Construction of the separate phono- 
graph-amplifier assembly is shown in 
Figs, 3, 4, and 5. 

This is a phonograph that will give 
its high-priced brother, the custom- 
built model, a run for its money as far 
as performance is concerned. And as 
for appearance, there is no reason why 
it cannot compete here, too. If the 
builder has any skill at all in cabinet 
making, or wishes to have the cabinet 
made to order by a cabinet maker, he 
will have a fine piece of furniture. The 
rough appearance of the model shown 
in the photographs was due partly to 
lack of skill at carpentry and partly to 
impatience with spending any undue 
time on the "mere appearance" of the 
equipment. 

(Note: While many readers will not 
be impressed with the idea of using an 
extra pickup for the purpose of saving 
the "good" one. the two-pickup scheme 
could well be used to make the phono- 
graph play the new Mierogroove rec- 
ords as well as standard discs. Simply 
substitute a Mierogroove pickup for the 
inexpensive crystal the author used. 
Of course, a two-speed turntable will 
be necessary, too. Both preamplifiers 
are not necessary — one of those now 
used may be abandoned by placing SI 
ahead of the preamplifier and using it 
to switch pickups to the input of a 
single 6SJ7. If the PL-20 gives too 
much surface noise with poor records, 
build one of the simple step-type equal- 
izers shown in the PL-20 bulletin, ob- 
tainable from the manufacturer. — 
Editor) 
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lou vatue-racKea rages reaming 
Everythin g New in Radio ! 




IMMEDIATE 
SHIPMENT 
FROM 
STOCK 




NEW! Projection Television 

by Hallicrafters-16' xl2" Screen 
Amazing 192 Sq. Inch Picture! 

Develops a brilliant, steady, optically 
correct picture; glare- free for comfortable 
viewing both at close range or distance, 
day or night. Optica! system stays in per* 
feet, stable adjustment. Includes follow- 
ing features: 2 , <4" magnetic projection 
iriode, sealed optical unit, 25 kv high 
voltage unit, 12 channel push-button 
selector, RF amplifier, 3 II amplifiers, 2 
video amplifiers, special synchronizing 
circuits, A(iC and black level control, 
single picture control, inter-carrier FM 
system. Complete with 20 tubes, plus pro- 
jection iriode and 5 rectifiers. In hand- 
some classic Chippendale mahogany cab- 
inet, lor 105-125 volts 50-6U cycles AC. 

97-805. Hallicrafters T-68 Projection TV in oc 
console. NET, f.o.b. Chicago 3>0T j 

97-801. Hallicrafters T-60 Projection TV in rack 
(less cabinet) for custom installation. NtT, f.o.b. 
Chicago $595 

Hallicrafters 10'' Direct View! 

Here's an unbelievably sharp picture, with 
excellent stability and truly photographic 
contrast. Priced amazingly low for the 
quality. features include: 12 channel push- 
button tuning, Rl amplifier, 3 II ampli- 
fiers. 2 video amplifiers, improved sync 
circuits, AGC, static- free FM. Complete 
with 19 tubes, plus 10" picture tube and 3 
rectifiers. In rich mahogany tabic cabinet. 
For 105- 125 \olts, 50 60 cycles AC 
97-804. Hallicrafters T-67, 10" TV wood 
table model. NET, f.o.b. &n/\r 
Chicago $295 

97-802. Hallicrafters T-6 1 . Asabo ve,in black 
plastic cabinet. NET, f.o.b. Chicago $279.50 



Famous Hallicrafters 7" TV Receiver 

An immensely popular TV receiver at low cost! Pro- 
vides a brilliant 2 3 square-inch picture, Lasv to oper- 
ate; excellent sound; install it yourself. 

97-803. Hallicrafters 505 in mahogany <M/>/> r/* 

cabinet. NET, f.o.b. Chicago ?.♦/,„. $199.50 

97-800. Hallicrafters 1-54, as aboxe, but in grav furni- 
ture-stcel cabinet. NtT, f.o.h. Chicago $189.50 





Send for the ONE COMPLETE 
Radio Buying Guide! 

Get the Radio Buying Guide that's used by 
thousands of expert servicemen, engineers, 
amateurs, soundmen, builders and experi- 
menters. Get every buying advantage at 
ALLIED — widest selection of equipment at 
money-saving low prices — speedy, expert 
shipment — personal attention— complete sat- 
isfaction on every order. Get your ALU LI) 
Catalog today! 



Short Wave 
Listeners! 
DX Fans! 

SX-62 



HALLICKAITFRS' special SWL Receiver! 
Tuning range: 5-40 kc to 110 mc, continuous 
— world-wide Short Wave and special serv- 
ices; broadcast and all FM channels between 
27 mc and 110 mc. Features: professional 
slide-rule dial; 500 kc crystal calibrator; 
single knob tuning, 60 to 1 ratio; hands illu- 
minated separately; series type ANL; 
position tone control; high-fidelity audio; 
6-step filter; dual 11*" channels; crystal filter; 
H watts output, etc. In handsome steel cab- 
inet. \Y ith tubes. 

97-540. SX-62. NKT, f.o.b. Chicago $269.50 
97-780. Speaker to match. NET . .$34.50 
97-568. B-42 Tilt-Base. NKT $7.50 




Radio 9 s Leading 
Buying Guide . • 





ALLIED 
RADIO 



ALLIED RADIO CORP , Dept. 2 M B 
833 W Jock»on Blvd., Chicago 7, Illinois 

□ Send FREE l80 Pa«e ALLIED Catalog 

□ Enter order for Hallicrafters Model 

Enclosed S D Payment 

Enclosed 5. . . . Q |>>r| Paymen{ (Ha , CO ,D. ) 

□ Send ALLIED Easy Payment Plan details .ind order blank. 




Name. . . 
AtMrtn, 
City 



DECEMBER, 1948 



50 



Test Instruments 



Push -Button (venerator 




Kecei C0»rs win aligned 
and tented more speedily 
and accurately with this 
crystal signal generator 



By ROBERT E. ALTOMARE 



Sloping-panel cabinet is conveniently small. 



RECEIVERS can be aligned faster 
and more accurately than usual 
with the aid of this crystal-con- 
trolled, push-button-tuned signal 
generator. Seven channels are used, but, 
by employing a switch with more but- 
tons, the constructor can increase the 



number of available frequencies. By a 
judicious choice of crystals, harmonics 
may be used and an instrument de- 
veloped which covers an extremely wide 
range with comparatively few channels. 

The instrument also has separate 
audio output with very good wave form. 




The audio can also be used to modulate 
the r.f. 

A 6AU6 miniature pentode is em- 
ployed as an electron-coupled Pierce os- 
cillator. The screen grid acts as the 
oscillator anode. The Pierce circuit was 
chosen because it is simple and requires 
no adjustable tuned circuits. 

The diagram shows the circuit. The 
crystals connect directly between the 
control grid and the screen. With too 
much r.f. excitation, the crystal may 
crack. Since r.f. excitation depends on 
the d.c, anode voltage, this must be kept 
fairly low. The 56,000-ohm dropping 
resistor may have to be increased to 
keep the screen down to about 60 volts. 
The 100-ohm cathode resistor aids in 
protecting the crystal in the event of 
an accidental overload. The 100,000-ohm 
grid resistor furnishes grid-leak bias. 
The 33-mif capacitor determines the 
amount of feedback applied to the con- 
trol grid; its value is not too critical. 

Since a Pierce oscillator requires a 
capacitive anode circuit, the anode tank 
must be tuned to a frequency below that 
of the crystal. While maximum output 
will be obtained if this tank is tuned 
just below the crystal frequency, there 
will be enough output even if the tank is 
tuned far below it, provided the L-C 
ratio is high. This is why a tuning ca- 
pacitor can often be omitted and only 
stray and coil capacitances utilized in 
its place. In this instrument the 2.5-mh 
and 1-mh chokes act as tuned anode 
circuits. The 5-45-mif trimmer is insert- 
ed simply because various constructors 
will have their own ideas as to which 
crystal frequencies are most desirable. 
It, along with the stray and choke-coil 
capacitances, will resonate the choke 
anywhere between approximately 170 
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and 800 kc.The 1-mh choke will resonate 
somewhat below 1 mc (depending- on the 
coil and the stray circuit capacitances). 
Crystals inserted in positions 5, 6, and 
7 can therefore be 1 mc or higher. 

Another GAUG is used as an audio 
oscillator; its output can be used to 
modulate the r.f. oscillator. A phase- 
shift circuit was chosen because it gives 
very low distortion, yet is extremely 
simple and compact, no transformers or 
inductances being necessary. 

The audio gain control also deter- 
mines the percentage modulation when 
the r.f. oscillator is being modulated. 
It actually varies the feedback neces- 
sary to sustain audio oscillation. The 
82,000-ohm resistor in series with it 
provides a stopping point. Oscillations 
just begin when the potentiometer arm 
is set at the ground end. When it is at 
the plate end, sufficient audio output 
goes to the r.f. oscillator to modulate it 
approximately 1007c. The suppressor of 





FREQUENCY TABLE 


lannel 


Xtal freq. 


Important harmonics 


1 


200 kc 


600, 1,000 and 1.400 kc 


2 


455 kc 


none 


3 


460 kc 


none 


4 


470 kc 


1,410 kc 


5 


1 mc 


multiples of t mc 


6 


5 mc 


multiples of 5 mc 


7 


10.7 mc 


96.3, 107 mc 



the r.f. oscillator tube is modulated so 
there is little interaction with the oscil- 
lator proper. 



The crystal-controlled signal genera- 
tor will be most useful in aligning 
broadcast sets, of course. Harmonics of 
the 200-kc and 470-kc oscillators, as 
well as the fundamental of the 1,000-kc 
crystal, are essential for aligning the 
r.f. sections of broadcast sets. I.f.'s are 
taken care of by the 455-, 4G0-, and 
470-kc crystals. And the 10.7-mc chan- 
nel is suitable for FM i.f.'s. 

Servicemen are not the only ones who 
will find the unit handy. Many ama- 



teurs, for instance, have found that 
building a v.f.o. with the desired sta- 
bility is not as easy as it sounds. For 
them, the push-button crystal selection 
scheme makes a large number of crys- 
tal frequencies available, especially if a 
larger push-button assembly is used. 

The variety of harmonics available 
from the several crystals can be used to 
spot a large number of frequencies in 
the short-wave bands, useful for cali- 
brating or band-locating. 
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More crystal frequencies can be made available if a larger push-button assembly is employed. 



Crystal frequencies 

The writer chose the frequencies list- 
ed in the table because these are prob- 
ably the most useful ones for service 
work. The table shows the range possi- 
bilities with harmonics of the crystal 
frequencies chosen. (Another reason for 
using a Pierce oscillator was that its 
output is rich in harmonics.) 

Economy is an important factor, too. 
For this reason, surplus crystals were 
used. For example, the 455-, 460-. and 
470-kc crystals are purchasable on the 
surplus market at attractively low 
prices. These crystals were employed in 
FM channels and, in order to obtain cor- 
rect final frequencies after multiplica- 
tion, it was necessary to employ frac- 
tional-kilocycle crystals. Thus, the 455- 
kc crystal actually oscillates at 455.556 
kc. It might be thought that this makes 
for inaccuracy. Actually, the error is 
only 0.122 r ,c 9 a degree of accuracy nor- 
mally unobtainable in a tunable signal 
generator even if it is "on the hutton" 
because of operating errors introduced 
by parallax and the width of the point- 
er. 

This particular crystal is employed 
not only to align 455-kc i.f. amplifiers, 
but also for 456-kc i.f.'s. The error 
here is less than 0.1%. 

Some other crystals available on the 
surplus market at reasonable prices in- 
clude those with frequencies of 200, 
1,000, 2,500, 3,500, 5,000, and 10,000 kc. 

It might be a good idea to mount one 
crystal socket on the front panel so that 
unusual frequencies could be set up 
without opening the case. 
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All the parts can be distributed neatly under the chassis leaving plenty of space to spare. 
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Test Instruments 



Substitution Unit— Plus 




A capacitor test up to 
MOO volts is also sup- 
plied by tlio instrument 



By G. N. CARTER 




N' 



© A 

Fig. I — Any 



resistance from I to 9,999,999 ohms is available with a minimum of switching. 



| EXT to the tube tester and the 
volt- ohm meter this piece of 
equipment has been found to be 
the most useful in the shop. It 
can be employed on almost every service 
job because it deals with the two most 
frequently used components, condensers 
and resistors* 

The unit actually does four separate 
jobs. First, it provides a resistor sub- 
stitution unit Riving any value between 
1 and 9,990,999 ohms. Second, it fur- 
nishes a high-voltage test for con- 
densers, with test voltages of 200, 400, 
000, and 800. Third, it contains a paper 
condenser substitution unit with values 
of .005, .01, .02, .03, .04, .05, 0.1, 0.25, and 
0.5 fif. Last, an electrolytic condenser 
substitution assembly gives values of 
4. 8. 12, 10, 20, 30, and 40 uf. 

It was built as a substitution unit for 
service bench use, but a similar instru- 
ment made with precision resistors and 
accurately calibrated capacitors could 
well be used as a semi -laboratory instru- 
ment for comparison tests or in connec- 
tion with a Wheats tone bridge. In that 
case, the electrolytic condensers would 
have to be checked regularly, as they 
cannot be depended on to maintain their 
capacitance. 

The resistor unit shown in Fig. 1 is a 
modification of a decade resistor box. 
Any resistance value between 1 and 
9,999,999 ohms may be obtained with 
the direct-reading scale. Each decade 
range is individually accessible by plug- 
ging into the correct pair of tip jacks. 
(This feature is especially valuable 
when employing values between 1 and 
9 ohms. Jacks G and H can be used, 
eliminating the possible resistance of 
the switch contacts which would be in 
the circuit if the connections were made 
to jacks A and H and all switches 
but the last turned to zero. — Editor) 
Resistors of 5% tolerance were used, 
giving sufficient accuracy for most re- 
placement work, as well as a saving in 
cost over those of better accuracy. 
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Shorting-type switches were used to 
minimize sparking and burning of the 
switch contacts when employed in cur- 
rent-carrying circuits. Note that in the 
zero position of the switches adjacent 
terminals are shorted, allowing a rapid 
selection of values without having to 
move the test leads from one jack to 
another. Say the test leads were plugged 
into jacks A and D to find some un- 
known value. If the 1 -megohm resistors 
were too high in value, then the megohm 
switch would be turned to zero, effec- 
tively cutting out all those from the 
•ircuit and leaving the 100,000- and the 
10,000-ohm resistors. 

The only precaution to observe is that 
when the decade is across a high- voltage 
circuit, the switches in use should not 
all be turned to zero. If they are, the 
source will be shorted. Zero was pur- 
posely omitted from the front panel 
markings to prevent persons unfamiliar 
with the circuit from using that position 
and possibly causing trouble. 

In the model, the four lowest ranges 
employed 10-watt resistors for greater 
power dissipation in case these ranges 
were to be used as bleeders or as dummy 
loads in checking audio power output 
of amplifiers. 

The capacitor-substitution sections 
are shown in Fig. 2. In the one using 
paper capacitors (at left) the foil end 
of each capacitor should be connected 
to the common bus and to the ground 
terminal. In the electrolytic section 
(at right) capacitor polarities should 
be observed as shown. Although 450-volt 
electrolytics were used in the model, 
600-volt units would be more useful 
and would be less likely to break down. 

Capacitor tester 

This portion of the instrument, dia- 
grammed in Fig. 3, has several features 
worth noting. The first position of the 
rotary switch puts a 0.1-jif condenser 
across the test terminals so that the 
operator can test the checker for cor- 
rect operation. The other four positions 
supply 200, 400, 600, and 800 volts to 
the test jacks. To reduce shock hazard 
while using the voltage test, the a.c. 
switch is spring-returned to off, which 
means that both hands cannot accident- 
ally be across the high voltage. This a.c. 
switch is ganged to a discharge switch 
which discharges the condenser under 
test through the 1 -megohm resistor, 
producing a flash in the neon bulb. A 
pair of polarized leads with insulated tip 
plugs on one end and clips with rubber 
insulators on the other allows the test 
voltage to be applied to condensers and 
other components for test purposes. The 
spring-return switch used for charge- 
discharge and a.c. is a Centralab 457. 
(It might be more convenient to use an 
ordinary toggle for the a.c. on-off 
switch, retaining the spring-return unit 
for charge-discharge only. This would 
eliminate the necessity of waiting for 
the 83 to warm up each time a test is 
made when a number of capacitors are 
to be tested in one session. The safety 
of the spring-return feature is not too 
complete, since one hand could be touch- 
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ing the plus terminal while the other 
brushed against the metal panel while 
operating the switch. So be just as care- 
ful as usual when making capacitor 
tests. — Editor) 

To test a condenser, clip the test leads 
from the test terminals across it, select 
the desired voltage with the rotary 
switch, and press the charge-discharge 

J.005 X* 01 I* 02 1*03 J.04 J,.05 1 .1 1. 25 1.5 

tl T T t T T T T T 

• 

R9. 2— Two rotary switches make available all values of paper and electrolytic capacitors. 



fier, the 9 x 17% -inch front panel being 
replaced with a piece of black Mason ite 
fastened to the frame with rack-panel- 
mounting screws. The surface of the 
Masonite was sanded lightly with fine 
sandpaper to remove the glaze and per- 
mit it to be easily marked with a white 
crayon pencil. If, just prior to marking, 
the surface is moistened with glass 



J,e Ju X»e J, 20 ^30 ],40 



switch to CHARGE. If the condenser has 
a value of .02 jif or greater, the neon 
lamp will flash and go out, indicating a 
nonieaking condenser at that test volt- 
age. When the switch returns to dis- 
charge, the condenser will discharge 
and flash the neon bulb again, indicat- 
ing a good condenser and making it safe 
to handle, particularly if it is of high 
capacitance and was tested on 800 volts. 



cleaner, the pencil will write much 
more easily than if dry and the result 
will be almost the equal of a pen or a 
brush job. After the marking was com- 
pleted, the panel was sprayed lightly 
with clear lacquer to prevent the white 
lines from getting smudged. White bar 
knobs were used for the resistance 
switches and red for the three lower 
ones which are for the condenser sub- 
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F'9« 3 — Voltage supply. An old receiver pack may be adapted, as voltages are not critical. 



To check the operation of the tester, 
switch to the test position. This will put 
the 0.1-^f capacitor across the test 
terminals. Operation of the charge-dis- 
charge switch in the usual way will 
show that the unit is working. If, some 
day, the test does not flash the lamp, 
don't start tearing the instrument apart. 
Try a new 0.1-jif test capacitor first; 
the old one may have gone bad. 

The outer case for the instrument 
was taken from a discarded PA ampli- 



stitution units and the voltage test. 

After giving this job a fair trial, the 
technician will never go back to the 
hit-or-miss method of bridging across 
suspected unit resistors or condensers 
picked up at random. Probes with alli- 
gator clips will reach into difficult places 
and make sure connections, then several 
values may be tried almost instantane- 
ously. 

This is the workmanshiplike way to 
substitute components. 




This rear view of the equipment reveals a few more details of mounting and parts layout. 
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N interesting 
new series of 
subminiature 
tubes has re- 
cently been 
brought out by 
Mullard Electronics. Designed for use 
in deaf-aid appliances, these tubes arc of 
three types: DF70 is a pentode ampli- 
fier, DL71 and DL72 are output pen- 
todes, intended for use with crystal 
insert and magnetic earphones respec- 
tively. The characteristic curves of 
DF70 are seen at right. An outstand- 
ing feature of these tubes is their mi- 
nute filament cuirent, which is hut 25 
mi Hi amperes for all types. The drain 
on the A-battery of a 3-tube hearing 
aid is thus only 75 ma. The B-battery 
lead is 1.76 ma with 2 DF70s and 1 
DL71, or 2.45 ma when the DL72 is 
used in the output stage. It is not so 
many years since the old Audion re- 
quired 750 ma at 4 volts, or 3 whole 
watts of A current to heat its filament 
— and now the DL70 rubs along quite 
contentedly with one tenth as much fil- 
ament current at less than one sixth the 
voltage, consuming no more than 0.04f>8 
watt! I needn't say what a boon these 
low-current tubes are to users of hear- 
ing aids, particularly when their fil- 
ament current is supplied by the Vidor 
mercury cell which I described recently. 
One of these cells will supply the fil- 
aments of a .'{-tube hearing aid for 30 
hours nHtti)ntnn*ly without any falling 
off in performance. 

Hail Columbium! 

A remarkable new magnetic alloy, 
developed here by the Permanent Mag- 
net Association in collaboration with 
the Electrical and Allied Industries Re- 
search Association, has just been an- 
nounced. In this case the "little some- 
thing that the others haven't got" is a 
tiny quantity of the scarce metal which 
we call Niobium and you Columbium — 
anyhow it's Element No. 41. The make- 
up of the alloy is: 
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Cobalt 


21 


Nickel 


11 


Aluminum 
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Copper 
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Iron \ 
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European Report 

By Major Ralph W. Hallows 

Radio-Elbctronics London Correspondent 



The exact percentage of Columbium 



has not been divulged, but it is believed 
to be very small. Queer, by the way, 
that that table should contain yet an- 
other metal for which we have a differ- 
ent name. We call it aluminium, (pro- 
nounced "al-you-minnie-um"). You will 
see that the new alloy is more of an 
iron than a steel, for it contains no 
carbon at all. Further, except for the 
columbium, it is made up of the same 
ingredients as Alnico, though they are 
not quite in the same proportions. The 
new alloy, which doesn't yet appear to 
have been given a name, is superior to 
any other now known in its coercivity. In 
other words, it is much less easily de- 
magnetized. It is the latest addition to 
the largish family of cobalt-nickel- 
aluminum-iron alloys and the history 
of its gradual development goes back 
quite a few years. Two alloys very like 
it, but without the Columbium, were 
produced during the war for use in 
radar equipment. Then came another, 
containing vanadium, which was de- 
signed not for magnetic purposes but 
for use in jet propulsion engines. This 
proved to have unexpected magnetic 
qualities and gave birth to the idea 
that even better results might occur if 
Columbium, which is in the same group 
as vanadium in the periodic table of 
the elements, were used instead. 

Birmingham television 

There is considerable disappointment 
that the official date for the opening of 
the TV transmitter at Sutton Coldfield, 
near Birmingham, should be as far 
ahead as the fall of next year. In fact 
I wouldn't be surprised if popular 
clamor led to a speed-up. This station 
will be a good deal more powerful than 
the one in London. The exact figures 
haven't been announced, but I gather 
that they're something like 50 kw for 
vision and 10-15 kw for speech. It is to 
work on fil.75 mc and 58.25 mc for 
vision and sound respectively. This is 
just about as far as the band of fre- 
quencies allotted to television allows it 
to be from the London transmissions. 

I don't quite know why such a wide 
separation has been decided on— it can 
hardly be from fear of mutual inter- 
ference, since the London frequencies 
are 45 and 41.5 mc. Certainly it's caus- 
ing a bit of heart-burning amongst 
those — and there are quite a few of 
them — living outside the normal London 
service area, though well within that of 
the Birmingham station, who have al- 
ready invested in televisors. By using 
"add-on" rf amplifying stages and effici- 
ent antennas they have been able to 
bring in the London transmissions pret- 
ty well. But the snag is that their sets 
won't tune to the frequencies of the new 
station. It's preset tuning of course in 



televisors; but it seems to me that the 
range should be adequate in any mass- 
produced receiver to allow at least the 
whole 40-60 mc band to be covered. 

A.c.-d.c. Television 

Though the manufacturers don't call 
them a.c.-d.c. sets, the new Pye B18T 
televisers which have just appeared 
here will work quite satisfactorily 
from 200-240-volt d.c. mains. These sets 
represent a big step forward, for by 
doing away with the need for a mains 
transformer they show how to make a 
surprising reduction in price. 

This Vye set, for instance, with a 
7^x6 inch image and a 19-tube cir- 
cuit, sells at the equivalent of about 
$175 in table model form. Xor is the 




-5.0 -4.0 -3.0 -2.0 -1.0 
Curves of DF70 anode current vs grid voltage. 

price the only thing that has been re- 
duced: the set weighs only 30 pounds 
and its size is 17xl2Vfexl2% inches 
overall. The whole thing is a neat affair, 
incorporating some neat and ingenious 
ideas. The heaters of the tubes, for in- 
stance (including that of the cathode- 
ray tube) are series connected. Fo- 
cussing is done by means of a perma- 
nent magnet. Not only does it need no 
current, but as there is no temperature 
drift, the control becomes one of the 
pre-sets and doesn't appear on the 
panel. 

V. h. t. ("very high tension," or high 
voltage for the C-R tube) comes from 
the fly-back like this: the line-scan time 
base is a blocking oscillator feeding a 
pentode, whose output goes by way of 
a transformer to the deflector coils. The 
primary is made to form a step-up 
auto-transformer, which boosts up the 
fly-back voltage and passes it on via a 
single-diode rectifier to the v. h. t. line. 
(See "Kickback Power Supply" Radio- 
Craft, January, 1948). 

There are just three visible control 
knobs on the set: on-off switch, sound 
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3 Great 
Mail Centers 
To Speed Orders 



ELECTRO NEWS 

7 



29 Years of Service— 500,000 Satisfied Customers 



TV, FM, LP IN THE BAG" SAYS CLAUS! 



BARGAIN BAZAAR 

If you can use a little extra do-re-mi, check 
the prices below carefully. You .an save 
more than just a few pennies, for »-ach one 
of these items is a very special value. (Quan- 
tities are limited so rush your order today. 

COMPLETE ENTERTAINMENT CENTER 
with wire recorder t playback 
10 watt 

P. A. system , 



SPECIAL PRE-AMP KIT 



4& 




new and exclusive 

It's the most versatile all-around unit ever 
designed for home, professional and busi- 
ness use. It makes high •fidelity wire record- 
ings from microphone, from radio, from rec- 
ord player. These compact wire spools can 
be played back thousands of times, or they 
can be instantly "erased" to be used over 
and over again! You can "monitor" and con- 
trol volume while you re recording, like a 
professional. And presto, change-o' Mount 
the speaker into the detachable cover: you 
have a hi-fidelity speaker-baffle unit. In a 
matter of several seconds, you can convert 
it into a powerful 10 watt P.A. System. 
A combination like this would ordinarily 
cost you well over $300. But you can now 
buy it for only $159.50, because Lafayette 
designed it and built it themselveB. 

OOZINS OF USES 

Compact! You can carry it to parties, fam- 
ily gatherings, meetings! So inexpensive, 
nearly every home or office can afford one! 
Such high fidelity that even - 
the most critical music lover % | CQ5V 
will want it. 35N22559R 1«?*7 

Howard FM tuner — For concert-quality FM 
recordings. 30N22492R (Mahogany). De- 
signed to fit directly into entertainment cen- 
ter case $32.63 

Record spool s : 35N1 631 1R.1 5 min. cap. 1.50 

35N16312R. 30 minute capacity 2.25 

35N16313R. 60 minute capacity 3.75 

NEW POCKET RADIO 

SPLENDID VALUE 

Slips into coat pocket — 
just enough extends to 
tune. Bui It. in antenna, 
self-contained flashlight 
cells. Good vol. on local 
stations. Covers broad, 
cast band with addi- 
tional range. Uses2-lS4 
mini tubes in standard 
regenerative-detector circuit transformer 
coupled to AF output stage. Case easily 
made. Less tubes, batteries, headset, er oc 
No. 32N T 24516R — shpg. wt. 5 lbs. *$ 9 ' 9 

81PM SPEAKER-*" 

High quality PM speaker 
at a money Savirg low 
price. Excellent replace- 
ment unit for hi-fidelity ra- 
dios and F.A. systems. 21 
ounce magnet handles 10* 
12 watt output. Voice coil 
impedance 8 ohms. *4QC 
No. 99N 701 8R— Shpg. wt. 4 lbs.. . . 

No. 99N7019R— 10' PM Speaker. .$i.45 ea. 





Build your own 
h." pre-amplifier kit 
witn f or use w ith the 
new O.K. variable 
Pjckup reluctance or 
Pickering Pickup 
cartridges. Fin- 
ished model is as fine a bass and treble com- 
pensated pre-amplifier as any available. 
Plate and filament "power are received from 
associated receiver or amplifier. Complete 
with chassis, resistors, condensers, ( aap 
CSC 7 tube, full instructions. > <5I«> 

No. 32N24536R— Wt. 2 lbs V 

BIST BUY IN TV UNS 

Now you can en- 
large your televi- 
sion picture area 
as much as 3 times 
original size! New 
strap - mounting 
plastic magnify- 
ing lens fits any 
model, requires no 
special installa- 
tion. Enlarges 1" 
screens to size 
given by 10" tube. 10" screens 
to size given by 12" tube. 
No. 31N24477R— for 7" tube. .. 

No. 31N24478R— for 10* tube $13.50 

REDUCED PRICE ON THIS 

AUTOMATIC RECORD CHANGER 




tips 




Improved, 
automatic 
record changer. 
Jam proof and 
child proof — tone arm 
can be moved at any time without jamming 
unit or changing adjustments. Plays rec- 
ords manually or automatically. Plays ten 
12" or twelve 10* records at one setting. 
Single control for simple operation. Light- 
weight crystal tone arm assures hi-fidelity. 
Constant-speed 110 V., 60 C, AC motor. 
Base— 11 »4'x 13%". Requires 6" {<( /tQC 
above and 2" below panel board. ▼ 1 1%9«> 
No. 99N9593R— 12 lbs. Only. . . *V 

EVERYBODY WANTS IT 
ALL-STEEL MULTI DRAWER 

BUILDS INTO 
FILE 
CABINETS 

^HlP^ THEY HOOK 

■^M S^TJl together on 
/^^- fl ALl S,DCS 

y ^^^1.--" Convenient storage 
^ — S for small parts. Each 

unit constructed with tongue and slot de- 
signed to interlock with other units at top, 
bottom or side. Units may be fitted and 
securely locked around existing fixtures for 
economy of space. Each drawer has handy 
pull and holder for contents card. #aca 
All-steel. 2%' x 2%" x 6*. *lpW 
No. 18N22381 R— Wt. 10 oz— 10 for 




New radio- electronic developments high on gift lists this 
year, W2 Xmas chief reveals, in exclusive interview 

TV PROGRESS REPORT 



Washington: Recent FCC ruling which halts 
consideration of 3o2 TV applications, for 
six months at least was prompted by the 
desire to improve service of present sta- 
tions. It has been found that stations in ad- 
jacent cities operating on the same channel, 
or even on nearby channels have been inter- 
fering with each other. Wayne Coy, FCC 
chairman says that in no event will the use- 
fulness of TV* sets now on^the market ««r in 
private ownership be impaired. The 37 TV 
stations now on the air, and the 86 in vari- 
ous stages of construction are not affected 
by the ruling. 

TV is racing ahead and the FCC feels that 
it is better to check and make revisions 
now, in allocations, etc., than later on. Th«- 
industry is in agreement with Chairman 
Coy when he says: "Our belief is that tele- 
vision is going to be a terrific service." If 
you want to take a Quick glance at some of 
the best values in TV, get the Lafayette 
Concord Bulletin on TV . . . it's ready now. 



Television sets, FM receivers and tuners 
and the new Long Playing record players 
are in for a heavy play this Christmas, ac- 
cording to advance inf« from the North 
country. This seems to be in line with the 
grow ing emphasis on practical, useful gifts. 
Vuu don't have to he run over by Santa's 
slid to know that it's «-xtra smart these days 
to buy where your buck looks and acts big- 
ger. So just in - ase you're a skeptic, match 
Lafayette-Concord values against others . . . 
you'll see why Santa has set up shop here. 

GIVE YOURSELF 

THIS VALUABLE XMAS GIFT 

it's FREE! 

If you could talk to the 



*10 95 a 




hundreds of thousands " v/ ' TV} 
of Lafayette - Concord i ■jA.yL j.V n 
catalog shoppers, \ou'd |?s£5^pJ4y" ■ ' 



A DIFFERENT 
GIFT! 

BED LAMP 

RADIO He re' s » Christmas gift that 
RflUIV shows imagination and good 
sense too! It's a beautifully-designed Bed 
Lamp & Radio combination. Enables her to 
read under light that's kind to her eyes — 
while she listens to her favorite band. Su- 
perhet circuit. Built-in "air-magnet." Com- 
pete broadcast band coverage. AC or DC. 
.amp has frosted lens for glareless light. 
Lamp and radio operate separately or to- 
ther, as desired. Streamlined walnut 



soon find out why this is ^iTO^-l^'." 
the bible of the industry. f^Ja ' ' 
First of all, prices on the 
average are lower. Sec- 
ondly, stocks are com- 
plete — don't forget L-C 
is the largest parts or- 
ganization in the world. Then there are the 
thousands of odds and ends, the parts and 
tools you need and want fast. 

SO GET YOUR COPY 
BY RUSHING THE COUPON 

Lafayette- Concord has issued millions of 
copies of catalogs during the past 29 years. 
None have been so exciting. Television, 
High Fidelity, LP, FM, Public Address, 
Ham Gear, Test Equipment . . . you name 
it — and dollars to doughnuts you'll find 
more of it in this big book than anywhere 
else. All you need do is clip the coupon be- 
low and shoot it back to us on a penny 
postal. We've a hunch you'll count this new 
Lafayette-Concord catalog among your 
most worthwhile gifts this Xmas. 



Li 



get 

bake lite. Brackets fit any type 
of bed. It's a $29.95 value. 
No. 1 -533R Shpg. wt. 9 lbs 



$2195 



US^ ATTENTION EXPORTERS US'} 

Orders from our many friends outside of 
the U. S. will get even faster handling if 
they are addressed to the Export Division. 



ORDERING 

Many of our 
friends shop in 
the famous L-C 
uutlcls listed be- 
low. If you are 
anywhere in the 
neighborhood, 
drop around. We 
arr never too 
busy to say hoi to. 

MAIL Oao(«* 
I*. Post rates are 
kept to a mini- 
mum because 
your order ts 
sent from the 
warehouse near- 
est you • • . an* 
other L-C money 
saving sen ice. 



JIT « 



M2 C For dftsm ft*. 



LAFAYETTE-CONCORD 

world's largest radio supply organization i 
DECEMBER. 1948 



LAFAYETTE-CONCORD Dept. 
901 W. Jackson Blvd., Chicago 7 
100 Sixth Avenue, New York 13 
265 Peachtree Street, Atlanta 3 

□ Please rush FREE 
catalog No. 89. 
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volume and picture brightness. And, 
once the set has been properly installed, 
and the pre-sets correctly adjusted, 
these are the only ones needed. 

This is a real pioneer amongst tele* 
vision receivers. I don't think it will be 
long before the set advertised as an 
a.c.-d.c. model makes its appearance. 
That will be progress indeed. 

Better listening 

At the moment the radio industry is 
conducting a "better listening" prop- 
aganda campaign. The object is to con- 
vince the owner of an aged receiver 
that his set is out of date and can't give 
him what's going from the broadcasting 
stations. Actually, there must be at 
least four or five million receivers still 
in use here which have been working 
for ten years or even more. During the 
war almost no new sets were marketed 
and people became accustomed to mak- 
ing do with their old ones. The habit 
has stuck and there's no denying that 
many listeners are putting up with 
shockingly bad reproduction. Service- 
men tell me that they have receivers 
in for repair in which the only parts 
not worn out are the knobs. 

One very clever advertisement is 
being run by the Ekco company in the 
trade papers. The illustration shows an 
ancient, bearded Dutchman, with eyes 
fast shut and the headphones of an 
antediluvian crystal set clamped to his 



ears. The accompanying slogan is 
"Winkling out the Rip van listener". 
I expect the Rip van listener isn't un- 
known in the U. S. A. either ! 

One thing that is keeping back sales 
here is the purchase tax of 33 1/3% on 
radios. Salesmen have to break down 
not only sales resistance but tax re- 
sistance. I know quite a few folk who 
could well afford new equipment, but 
just won't buy it on account of that tax. 
Come to that, I hope no reader will 
ask the age of the broadcast receiver 
in my own home! 

Star radio 

The story of the tracking down of 
the sources of certain once mysterious 
radio noises (described in the March, 
1948, issue of this magazine) is a fine 
example of the international coopera- 
tion of science. It began in 1933, when 
K. J. Jansky of the Bell Laboratories 
determined the source of the noise as 
the Milky Way. But the Milky Way 
covers a pretty big amount of space 
and more exact location was wanted. 
In 1946 J. S. Hey, working near London, 
found that radiation came from an 
active area not more than two degrees 
in diameter in the constellation Cygnus. 

In July of this year J. G. Bolton of 
the Australian Council for Scientific 
Research narrowed down the Cygnus 
area to 8 seconds of arc; and now 
M. Ryle and F. G. Smith of the Caven- 



dish Laboratory at Cambridge, working 
on 80 mc and observing the interference 
between signals from two directional 
antennas 500 meters apart, have meas- 
ured the size of the source with still 
greater accuracy. 

They find that the radiation comes 
in "bursts" of 20 seconds duration. This 
means that the source has a probable 
diameter no greater than the distance 
which radio waves can travel in 20 
seconds: 186,000 x 20 = 3,720,000, or say 
3% million miles. The diameter of the 
sun is 800,000 miles. There must be in 
the constellation of Cygnus some great 
body, of more than four times the sun's 
diameter, which is continually sending 
out these pulses of radiation. 

Lately, at least six other sources of 
u.h.f. radio noise have been pinpoint- 
ed. The work is going forward in many 
parts of the world and it may well lead 
to fundamental discoveries about the 
nature of radiation from our own sun 
and from other suns far out in space. 
It's an extraordinary thought that we 
don't know and never can know what's 
going on in any star now. So far away 
are those in the Milky Way that some 
of the "plocks" in the telephone re- 
ceivers or the "blips" on C. R. T. traces 
that we hear or see are due to upheavals 
that actually occurred long before the 
earliest of our ancestors ceased gibber- 
ing in the tree-tops and decided to walk 
the earth on their two hind legs! 



New Telephone Recorder 



A ROBOT telephone secretary which 
can be adapted to any business or 
home, made its debut in Switzerland 
this summer before going into mass 
production in the United States and 
Great Britain. 

This robot, a combination telephone 
and phonograph for taking messages in 
the subscriber's absence, is the creation 
of Willi Mueller, whose earlier inven- 
tion of the Ipsophon had already com- 
manded recognition. 

That pioneer apparatus is now suc- 
ceeded by a far more compact and less 
expensive instrument, the Notaphon. It 
uses an entirely new recording system 
which eliminates the use of magnetized 
wire and the attendant drawback of 
rewinding for the playback. Recording 
on the Notaphon is effected by means 



of a disc similar to a phonograph rec- 
ord; but, unlike the latter, it is not cut 
but merely magnetized when a record- 
ing is made. 

The Notaphon may be connected to 
any standard telephone instrument 
without altering or interfering with the 
latter's mechanism. 

When a call comes through and the 
telephone receiver is not removed after 
three rings — perhaps either because the 
subscriber is absent or because he 
wishes to remain undisturbed — the Not- 
aphon automatically goes into action. 

It first announces the subscriber's 
name and address, and then requests 
the caller to speak. If he does not do so 
within eight seconds, the request is re- 
peated, if he still does not speak, he 
hears "Notaphon ringing off." 




As soon as the caller utters a sound, 
the recording mechanism starts to func- 
tion. A silence of eight seconds auto- 
matically cuts it out. The whole ar- 
rangement is simple and foolproof. 

One of several novel features of the 
Notaphon is a vocal secret code, preset 
by the subscriber, which enables him 
alone to play back the messages record- 
ed on the disc. By dialing his own num- 
ber from any telephone, waiting for 
the Notaphon's request to speak, and 
then pronouncing the vowel sounds 
forming his secret code, he sets the re- 
production mechanism into motion. Five 
thousand possible code variations insure 
complete secrecy. 

When the subscriber, who is perhaps 
spending the night out of town, has 
dialed his number, given the code cor- 
rectly, and been told by the Notaphon 
that he is now connected, the playback 
of the day's "bag" starts at once. 

On completing the playback, the ro- 
bot requests its master to erase the re- 
cording. This is done by pronouncing 
another predetermined vowel sound. 
Deletion is verbally confirmed by the 
Notaphon, which now regains its full 
half-hour capacity. If deletion is not 
desired, the recording of later calls on 
the disc starts where previous recording 
stopped. When the instrument's capac- 
ity is exhausted, the robot voice informs 
subsequent callers of the fact. 
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look for the distributor 
who displays this sign! 



Authorized 



Distributor 



SYLVANIA RADIO TUBES 
AND TEST EQUIPMENT 





AS a part of its 1948 program. Sylvania 
Electric will supply each of its authorized 
distributors \>ith this new decaL printed in 
red, yellow, black and three shades of green. 
It's worth your while to look for this sign on 



his windows, doors and trucks — it is your 
assurance that this distributor will supply you 
with genuine Sylvania radio tubes and top- 
quality test equipment — and that you can 
count on prompt, courteous service a> well! 



Sylvania Electric Products Inc., Radio Tube Division, Emporium, Pa. 
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A side-on view of Hie BC-455-B, which is one of the well-known command group of receivers. 



More Selectivity 
For the BC-455-B 



AMONG the slickest radio re- 
ceivers on the surplus market 
are those from the command 
set, the BC-453, 454, and 455. 
When converted to available current 
sources, they leave little to be desired. 

However, the 455-B, covering the 
6-9-mc range, differs from the other 
receivers in that it employs no i.f. 
transformers, as such. Instead, each i.f. 
can contains a single plate tank, con- 
denser-coupled to the following stage, 
while the coil which would serve as 
secondary in a conventional i.f. stage is 
untuned. This second coil merely acts 
as an r.f. choke in the following grid 
circuit. 

For this reason, and because the i.f. 
is 2830 kc, the 455-B, while sensitive, 
tunes too broadly for crowded bands. 
The inherent selectivity of the set is 
only 9.8 kc two times down or 24.2 kc 
ten times down. 

Fortunately, this lack of sharpness 
is easily remedied. The lower the inter- 
mediate frequency, the greater the 
selectivity and gain, up to the point 
where the image ratio becomes trouble- 
some. All that is necessary to make the 
455-B razor-sharp is to substitute con- 
ventional 4 5 6 - k c. intermediate-fre- 
quency transformers. 



The change-over is simplified by the 
construction of the i.f. stages already 
in the set. Each i.f. can contains four 
metal pillars, one at each corner, at- 
tached to the plug-in base. These pillars 
support a mica plate on which the vari- 
able condenser is mounted. The "works" 
of a standard 456-kc i.f. transformer 
(in this case a Meissner 16-6(558) fit 
snugly inside these supporting pillars, 
and can be suspended from a plastic or 
metal plate attached to the top of the 
pillars with the original screws. Here 
are the steps: 

Each of the three plug-in i.f. coils 
is secured to the chassis by two screws. 
Remove these screws and lift out the 
cans. Remove the four small screws 
holding the shield can to the plug-in 
base, and pull off the can. Remove the 
four screws holding the mica plate to 
the supporting pillars. Remove the 
screw in the center of the plug-in base 
which holds the coil form to the base. 
Cut the wires soldered to the plug-in 
socket terminals. The coil form, mica 
plate, and condensers may now be lifted 
out, and the unit is ready for instal- 
lation of the 456-kc coils. 

Remove the coil and condenser as- 
sembly from a 456-kc i.f. transformer. 
Drill and tap holes for 6-32 screws, 
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through the two bosses of the plastic 
plate supporting the trimmer condens- 
ers, and attach the entire unit to the 
new top plate. Then screw the plate to 
the four supporting pillars of the plug- 
in unit and solder the four leads to the 
proper socket terminals, as shown in 
the drawing. 

Drill two 1 4 -inch holes in the top of 
the shield can to permit tuning the new <• 
transformers. 

The next ?tep is to line up the new 
i.fVs with a signal generator. Clip the 
generator's output lead to the top grid 
connection of the 12KS and adjust the 
trimmer? for peak output. Because the 
shield cans in the sot are somewhat 
larger than those from which the 45(>-kc 
coils were removed, the effective induc- 
tance of the coils is altered slightly and 
it may not be possible to set the coils 
at 4o<; kc. The writer found that 498 kc 
fell in about the middle of the trimmer's 
range. 

The oscillator coil is originally set to 
track with the antenna coil with a *J40- 
uiif fixed padder shunted across a 40-uuf 
variable condenser. Changing the i.f. 
naturally calls for new tracking ar- 
rangements. This is not difficult because 
the antenna and r.f. coils already are 
tracked to the dial, and it is necessary 
only to make the oscillator coil track 
with these circuits. 

The plug-in oscillator coil, as supplied 
with the set, contains 17 turns of wire 
in \<2 inch of space on a form 11/16 
inch in diameter. It is tuned by a pow- 
dered-iron core, which is preset and 
anchored in position. Remove the coil 
from its shield by unscrewing the four 
small screws which fasten the plug-in 
unit to the shield can. The coil then 
drops out. attached to its plug-in base. 

Break the seal on the powdered-iron 
core, and screw the core down as far as 
it will go. Then either add four turns 
of wire to the coil, bringing the total 
to 21 turns, or remove the entire wind- 
ing and rewind the coil to have a total * 
of 21 turns. The winding is easy, since 
the coil form is threaded. No. 24 
enameled wire makes a nice fit in the 

9 4- {RED) PLATE i BLUE) 

-GND (8LACK) 



NO CONN 




GRID (GREEN) 



IF UNIT (VIEWED FROM BOTTOM) 
Bottom of the i.f. unif showing color codes. 

threads. Unscrew the core 10M* turns, 
and replace the coil in its shield. 

Now solder a 500-uuf silvered-mica 
condenser in shunt with the button- 
shaped 240-uuf padder next to the 40- 
variable padder on the frame of the 
main gang condenser. To do this, it is 
necessary to remove the aluminum 
shield enclosing the main condenser. 
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Fit the 500-uuf condenser snugly in the 
space below the reduction -pear mech- 
anism, as shown in the photograph, 
so that it will not be in the way when 
the shield is replaced. 

Feed a 6100-kc modulated signal into 
the antenna terminal of the set. Set the 
dial to 6100 kc and adjust the variable 
padder until the signal is loudest. While 
doing this, rock the dial a little to find 
the point of peak response. Since the 
antenna and i\f. circuits already are 
tuned to a gnat's eyelash, only a very 
slight rocking should be necessary. 

If it is impossible, by varying the 
padder condenser, to bring the signal in 
at exactly 6100 kc on the dial, adjust 
the iron core in the oscillator coil half 
a turn at a time until the signal can 
be brought in precisely. 

Now set the dial at 8900 kc and feed 
an 8900-kc modulated signal into the 
set. Adjust the oscillator trimmer con- 
denser for peak response. Go back to the 
low end and readjust the padder, re- 
peating both operations until good 
tracking is obtained from one end of 
the dial to the other. 

If you find that the trimmer adjust- 
ment makes it impossible for the pad- 
der to correct the low end or that ad- 
justment of the padder throws the high 
end beyond the range of the trimmer, 
you can get the inductance approxi- 
mately correct by the following method: 
Set the dial to 7500 kc and feed a 
signal of that frequency into the set. 
Set the padder condenser at about half 
capacitance, and adjust the oscillator 
inductance with the iron core until the 
signal comes in. Next turn to the high 
end and trim, and then to the low end 
and pad. 

It is best t complete the preliminary 
tracking before replacing the aluminum 
shield on the gang condenser because 
the oscillator section of the gang con- 
denser has two trimmers, only one of 
which, C-4E, can be adjusted with the 
shield in place. The other, C-4G, which 
is near the front of the set and nor- 
mally is hidden b\ the shield, is set at 
maximum capacitance at the factory. 
It may be necessary to adjust this 
trimmer, as well as C-4E, to bring the 
oscillator into line at the high end. 

It is convenient, while tracking the 
receiver, to remove all the coil shield 
cans from the metal plate to which they 
are riveted by drilling out the rivets. 
A U-inch hole then may be bored in the 
center of the oscillator coil shield can, 
so that a small screw driver or tuning 
tool can be used to adjust the iron core. 
Later the cans may be re-attached to 
their supporting plate with 2-52 screws 
in the corners. 

To complete the conversion, change 
the frequency of the b.f.o. from 2830 kc 
to the new i.f. This may be done by add- 
ing either inductance or capacitance to 
the b.f.o, unit until the required fre- 
quency is obtained. Or buy a 456-kc 
beat-frequency oscillator unit and sub- 
stitute its coils for those in the set. 

When the tuning is complete, a 
strong signal 10 kc away from the dial 
setting will be inaudible. 
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Phase ^Modulated Exciter 




AMATEUR XBFM rigs gen- 
erally sound good only so 
long as the carrier is not 
swung too much by the varia- 
tions in voice intensity. This is espe- 
cially true when the receiver is a con- 
ventional AM superheterodyne. Some 
fellows get so enthusiastic describing 
their new NBFM transmitters that they 
unintentionally shout into the micro- 
phone and knock the carrier all over 
the place. We decided, therefore, to in- 
clude some sort of automatic level con- 
trol in the audio channel of our NBFM 
exciter. Speech clipping won out over 
automatic modulation control because 
the clipper's action is instantaneous; 
a.m.c. takes a short time to catch up 
with unwanted voice peaks and does not 
"let go" immediately. 

For a satisfactory design, we bor- 
rowed the basic essentials of the phase 
modulation exciter described some time 
ago by Sterman 1 and the speech clipper 
used in the Collins 30K transmitter". 
Modifications were made in a few por- 
tions of each circuit, either to permit 
use of easily obtained components or to 
adapt the exciter more efficiently to 75- 

'"Nnrniw-Harul Phase Modulation Exciter." by 

Sol Sterman ; Radio New*> May, 1947. 

-"Let's Not Over modulate . . . by Smith & 
Hale; QST* Nov., 1946. 



meter operation from a low-frequency 
crystal. 

The block diagram in Fig. 1 shows 
the basic arrangement of the radio and 
audio channels of the exciter. The 
amount of equivalent frequency modu- 
lation obtained by phase modulating a 
crystal oscillator amounts to only a few 
hundred cycles. The desired narrow- 
band swing of 2 or 3 kc must be ob- 
tained by frequency multiplication. 

A frequency-multiplication factor of 
8 usually is satisfactory. To use this 
factor, it is necessary to operate the 
crystal oscillator between 481.25 and 
487.5 kc in order to obtain output in 
the 3850-3900-kc XBFM section of the 
75-meter phone band. However, it is 
desirable to keep the carrier at least 3 
kc inside of each edge of the NBFM 
section to prevent out-of-band opera- 
tion during frequency modulation. This 
means that the center frequency must 
be kept within the limits of 3847 and 
3897 kc. The crystal frequency, accord- 
ingly, must be between 481, (>25 and 
487.125 kc. (See the oscillator block in 
Fig. 1.) 

The oscillator-modulator is followed 
by a doubler and a quadruple!-, which 
provide the necessary frequency multi- 
plication. The 75-nieter output of the 
exciter may be link-coupled to a high- 
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gain buffer in any conventional 80- 
nieter c.w. transmitter having a plate 
power input up to 1 kilowatt. In many 
transmitters, the FM exciter output 
may be fed directly into the grid circuit 
of the existing crystal oscillator (with- 
out its crystal) either with or without 
a link-coupled grid tank at the trans- 
mitter end. 

The audio channel of the exciter in- 
cludes a standard speech clipper which 
effectively knocks the peaks off all audio 
signals which rise above a level deter- 
mined by the setting of the clipper con- 
trol and keeps the carrier swing within 
controlled limits. 

The unit is operated on voltages 
taken from a small power supply in the 
main transmitter. However, an indi- 
vidual builder, if he desires, may in- 
clude the power supply on the exciter 
chassis for completely packaged con- 
struction. 

When the exciter was first laid out. 
we were worried by the possibility of 
beat -note interference with nearby 
broadcast reception, since the crystal 
oscillator is operated on the nearest 
subharmonics of the broadcast band and 
the doubler is operated right inside the 
broadcast band. But tests have shown 
that no interference is caused in a 
broadcast receiver in the same house, 
provided the tank circuits re complete- 
ly shielded (as shown in the photo- 
graph), the power-supply cable and r.f. 
output cable are shielded and grounded 
at each end, and the exciter chassis is 
grounded solidly to earth. 

The low-frequency crystal required 
in this exciter may arouse some curi- 
osity. We took a few "wipes'* off a reg- 
ular 45fi-kc receiver i.f. crystal to bring 
it up to 485 kc (exciter output 3880 kc). 
But crystal grinding is unnecessary, 
since government surplus crystals for 
frequencies between 400 and 500 kc may 
be bought, mounted in standard holders, 
for about a half dollar each. 

The complete circuit 

Fig. 2 is a complete schematic dia- 
gram of the exciter. 

One triode of the 6SL7-GT acts as a 
low-frequency Pierce oscillator, while 
the second triode section is the phase 
modulator. The tank circuit L1-C5 in 
the plate circuit of the phase modula- 
tor is tuned to the crystal frequency. 

The phase modulator is capacitance- 
coupled to the 6V6-GT/G frequency 
doubler. The doubler, in turn, is capac- 
itance-coupled to the quadruplet*. The 
quadrupler output tank is link-coupled 
to the co-axial output jack Jl. 

The three tank circuits L1-C5, L2- 
C10, and L3-C15 are shunt-fed. The .01- 
uf isolating capacitors Cfi, Cll, and 
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Fig, I — Block diagram of the exciter. A reactance tube shift* the phase of the oscillator. 
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C16 remove all d.c. from the tuning 
capacitor rotors, permitting these ca- 
pacitors to be fastened directly to the 
shield cans without insulating washers. 
Once set for any crystal within the 
range, the tank circuits do not require 
retuning when crystals are changed. 

A 0-1 d.c. milliammeter M is em- 
ployed for tuning. The two-pole, four- 
position rotary selector switch SW con- 
nects this meter, with the proper 
polarity, across shunt resistors R8, RlO, 
R12, and R14. In position 1, doubler 
grid current is read (this reading is a 
sensitive tuning indicator for the pre- 
ceding tank circuit L1-C5). In position 
2, the meter indicates doubler plate cur- 
rent. In position 3, quadrupler grid 
current is read. And in position 4, the 
meter shows quadrupler plate current. 

With the shunts given, the meter has 
approximately the following current 
ranges: (1) 0-11 ma, (2) 0-50 ma, (3) 
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*0M TUNED CIRCUIT a 
Fig. 3-a — This circuit can cause parasitic*. 
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Fig. 3-b — For use with high-gain oscillators. 

0-11 ma, (4) 0-50 ma. Note that RlO 
is so connected that the milliammeter 
reads only plate current — not the total 
of plate and screen currents. This may 
well be done with R14. 

The audio channel is a conventional 
high-gain amplifier with the addition of 
a speech clipper. The low-pass clipper 
filter is CH and C22, C23, and C24. 
R18 sets the clipping level, while R27 
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Fig. 2 — Diagram of the 80-meter exciter. A low. pass filter follows the speech clipper. 



Rt, R5. R20, R2l t R22. R26, R2?— 100.000 ohmi. 

■A watt 
R2— 33,000 ohms. watt 
R3, R4— 47.000 ohms, '/ 2 watt 
R6. R 16—270.000 ohms, watt 
R7. R 1 1 — 100,000 ohms. I watt 
R8, RI2— 10 ohms, I watt 
R9. R 1 3—22.000 ohms, 2 watts 
RIO. R 14 — 2 ohms. 2 watts 
RIS — 1,500 ohms. l /t watt 
R 1 7— 1.5 megohms, J /j watt 
RI8, R27 — 500,000-ohm potentiometer 
R 19—10,000 ohms, '/ 2 watt 
R23— 330 ohms, watt 
R24, R25— 420 ohms, watt 
R28— 2.700 ohms, 7 2 watt 
R30— 470,000 ohms, watt 
CI, C4, C9. CM — 005-nf mica 
C2— 250-nnf mica 
C3, C7— .002-ii f mica 

C5, CIO, CIS— 100-nnf midget variable (Ham- 

marlund HF-IOO) 
Ce, CI I, CIA, CI 9, C2I, C26. C27— .Ol^f mica 



C8, CI 2, CI 3— 100 nnf mica 
CI 7— 25-uf. 25-vott electrolytic 
CIS — 0. 1 -tit. 400-volt paper 
C20— 8- u f, 450-volt electrolytic 
C22— 1 80-p.tfif mica 
C23, C24— 200-*inf mica 
C25— 20-nf, 25-volt electrolytic 
C28— IO-»if, 25-volt electrolytic 
CH— 3.5-h. 50-ma choice 

Jl — female chassis-mounting co-axial receptacle 

J2— closed-circuit phone jack 

LI— 2.5-mh. pie-wound r.f, choke 

L2 — 0.5-mh. lattice-wound r.f. choke 

L3— 36 turns No. 28 enameled wire, close- 
wound on l-inch-diameter polystyrene form 

L< — 3 turns No. 24 d.c.c. wire, close-wound on 
same form as L3 and separated </* inch from 
B-pluS end of L3 

M — 0-1 -ma meter (with internal resistance of 
approx. 100 ohms) 

SW — double-pole, 4-poSition, nonshorting ro- 
tary switch 

XTAL— 481.625- to 487.125 kc crystal (see text) 



1' 



O-AX FROM EXCITER X 




Fig. 3-c — The exciter works into a buffer. 

is the gain control. Audio output volt- 
age from the 6SF5 is delivered to the 
phase-modulator section of the 6SL7- 
GT through coupling capacitor C27, 

Power -supply requirements are 300 
volts d.c. at 150 ma, well filtered, and 
6.3 volts a.c. at 3 amperes. The B-plus 
line must be bypassed to chassis with 
a .005-nf mica capacitor inside the 
power-supply unit, and both sides of 
the incoming 115-volt power line must 
be bypassed to the power supply chassis 
with 0.1 -jif capacitors. The power-sup- 
ply chassis must be grounded solidly to 
earth. 

Construction 

The photograph shows how Ihe 7 x 15 
x 3-inch chassis is laid out. Shielding 
may be completed by slipping an am- 
plifier foundation metal cover over the 
top of the chassis. 

The tank-circuit aluminum shield 
cans were originally in an old-time 
broadcast receiver. A hole for the 
threaded bushing of the tuning capaci- 
tor is drilled through the top of each 
can. This grounds the rotors. The coils 
are held to the capacitors with stiff bus 
wire. Ll may be mounted by its own 
pigtails. The isolating capacitors C6, 
Cll, and Cl6 are placed inside the 
shield cans. Leads from the completely 
wired tank circuits pass (i.f. transform- 
er fashion) through a grommet-Iined 
chassis hole under the center of each 
shield can. 

R27 is mounted through the top of 
the chassis; and its sawed-off shaft is 
slotted for screwdriver adjustment, 
since it ordinarily will not have to be 
touched after it has been set. 

The power-supply cable must be 
shielded and the shield braid connected 
to chassis at both ends. The r.f. output 
cable from Jl likewise must be shielded 
and must be connected to chassis at 
both exciter and transmitter ends. 

All wiring must be short, direct, and 
as free as possible from movement. 
Liberal use of insulated terminal strips 
as circuit tie points is recommended. 

If the power supply is built on the 
exciter chassis, the clipper choke CH 
must be located and oriented with re- 
spect to the power transformer and 
power-supply filter so that it will not 
pick up hum. 

Adjustment 

After the wiring has been inspected 
and found correct, the exciter is ready 
for adjustment. Here are the necessary 
steps: 
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NEW Television Kits, and Equipment 

Important Advances in TV Reception and Servicing! 

NEW 10" TV KIT 

at amazingly LOW PRICE! 

The new Tram vis ion Model I OA electromairnetlo TV Kit 
gives » bright, stable 53 sq. In. picture. Ha* 10* picture 
tube, and CONTINUOUS TUNING on all 12 channels. 
Its htjth sensitivity makes for improved lonjr- distance re- 
ception: especially joxni on hlffh channels. Complete with 
all -channel ilouble- folded dlpole antenna and 60 ft. of 
lead-in wire. 

MODEL 10A TV KIT. less cabinet Net (199.00 

MODEL 12A TV KIT. same aa above, but has 

a 12* picture tube Net $263.00 

NEW STREAMLINED CABINETS 

for Transvlslon Model 10A or 12A TV Kit. Made of select 
grain walnut with beautiful rubbed finish. Fully drilled, 
ready for Installation of assembled receiver. 
Walnut Cabinet for 10A or I2A (Specify) ... .Net $44.95 

Mahogany and lflonde iliKhtiy hlffher. 




MODEL I OA TV KIT 




TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 

To assure television reception in weak signal areas, or 
areas which are out of range of certain broadcast stations. 
Transvlslon engineers have designed this new booster. It 
Increases signal strength on all television channels. Tunes 
all television channels continuously. Can be used with any 
type of television receiver. Unusually high gain in upper 
television channels. 

Model B-l LIST 139.95 

TRANSVISION REMOTE CONTROL 
UNIT KIT 

Will operate any TV receiver from a distance. Turns set 
on. tunoa in stations, controls contrast and brightness, turns 
sot off. Ideal for installations where the television receiver 
is inaccessible. Tuner unit Is a hlfth Rain, all-channel unit 
With about 50 micro- volt sensitivity. Easy to assemble in 
about an hour. 

Model TRCU. with 25 feet of cable NET $44.5* 

Without cabinet NET $42.! 

NEW . . . TRANSVISION 
SWEEP SIGNAL GENERATOR 

for Television and FM 

Complete frequency coverage from 0*227 MC with no band 
switching. . . . Swoop width from 0- f 2 MC completely 
variable. . . . Accurately calibrated built-in marker gen- 



OUTSTANDING FEATURES: <1> Frequency range from: 
0-227 MC. ... (2) Dial calibrated in frequency. ... (3) 
Sweep width from 0-12 MC completely Variable. . . . (4) 
Self-contained markers readable directly on the dial to .5% 
or in tier. (No external generator required to Provide the 
marker signals). . . . <5) Crystal controlled output makes 
possible any crystal controlled frequency from 5-230 MC. 
. . . (6) Plenty of voltage output — permits stage -by -stag* 
alignment. ... (7) Output impedance 5*125 ohms. . . • 
(8) Directly calibrated markers. 20-30 MC for trap, sound 
tnd video IF alignment. ... (9) RF for alignment of 
traps .'or IF channels when a DC volt meter Is used as the 
Indicating medium. ... (10) Unmodulated RF signal to 
provide marker pips simultaneously with the main variable 
_ oscillator. . . . (11) Markers can be controlled as to output 
I strength In the pip oscillator. . . . (12) Power supply 
| completely shielded and filtered to prevent leakage. . . . 
(13) All active tubes are the new modern miniature type. 
. . . (141 Phasing control incorporated in the generator. 
MODEL NO. SG Net $99.50 



SWEEP SIGNAL GENERATOR 



RADIOMEN... You Can GET INTO The 

TELEVISION BUSINESS 

IN A BIG WAY WITH THE 

TRANSVISION DEALER PLAN 

Write for FOLDER D-l 



NEW 8-PAGE CATALOG showing complete Transvlslon line now available at your distributor, it write to: 

TRANSVISION, Inc. ..... E New Rochelle, N. Y. 

In Calif.: Transviaion of California, 8572 Santa Monica Blvd., Hollywood 4«. 
All Prices 5% higher west of Mississippi; all Prices fair traded. All Prices Subject to Chanfo Without Notice. 



(1) Connect the power supply to the 
exciter, switch on the heater voltage 
and allow a few minutes for the tubes 
to reach operating temperature. 

(2) Connect two or three feet of 
insulated wire to Jl to act as a simple 
antenna. 

(3) Set SW to position 1, switch on 
the d.c. voltage, and tune C5 for maxi- 
mum meter reading. 

(4) Set SW to position 2 and tune 
C10 for minimum meter reading. 

(5) Turn the meter switch to posi- 
tion 3 and readjust C10 for maximum 
meter swing. 

(6) Turn to position 4 and adjust 
C15 for meter minimum. 

(7) Check the exciter's output fre- 
quency with a heterodyne frequency 
meter or other suitable device to make 
sure the quadrupler output is at 75 
meters. 

(8) Switch on a nearby receiver or 
FM monitor and tune to the exciter's 
output frequency. 

(9) Plug a crystal or dynamic micro- 
phone into 32. 

(10) Advance the clipper control 
R18 approximately half way and, while 
whistling into the microphone, adjust 
R27 until the desired frequency swing 
is obtained, as observed with the re- 
ceiver or monitor. Speak into the micro- 
phone and note the voice quality. Re- 
duce the setting of R27, if necessary, 
to improve quality. R27 ordinarily will 
not need any further adjustment after 
this setting has been made. Later it 
will be necessary to adjust only clipper 
control R18 to fix deviation. 

(11) Couple the exciter to the trans- 
mitter and readjust CI 5 with the meter 
switch set to position 4 (see step 6). 

Fig. 3 shows several circuits for 
coupling the exciter to a transmitter. 
Fig. 3-c is the best arrangement. Fig. 
3-a's arrangement will be satisfactory 
only if the original oscillator tube is a 
well screened tetrode or pentode and if 
the tuned circuit (L-Cl) is enclosed in 
a metal can, otherwise t.p.t.g. oscilla- 
tions will be set up between the input 
tuned circuit and the oscillator plate 
tank. C2 is a 50-iiiif mica capacitor. 
Circuit 3-b is simple and convenient, 
but will be entirely satisfactory only 
when the oscillator tube in the trans- 
mitter provides considerable gain. C is 
a 50- to 100-mif mica capacitor. In ex- 
treme cases, it may be necessary to 
operate the second 6V6-GT/G tube in 
the exciter as a doubler. The oscillator 
in the transmitter then will operate also 
as a doubler. 

It is best to do a little experimenting 
to determine which coupling arrange- 
ment will supply normal excitation to 
your own transmitter. 

If you modify the unit for mounting 
in a cabinet or rack, the crystal socket 
may be placed on the front panel in- 
stead of on the chassis. If you like to 
QSY rapidly, purchase several crystals 
between 481.625 kc and 487.125 kc. 
Wire them so any one can be selected 
at will with a rotary switch on the 
panel. Connect the switch between Cl 
and the top plate of the crystal holders. 

RADIO-ELECTRONICS for 
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A Magnificent musical instrument and 
a masterpiece of cabinet design — the 
finest Midwest Radio in 29 years of 
manufacture. Offers world-ranging ra- 
dio reception and newest automatic 
Intermix Record Changing Phonograph. 
Uses Series 16 Super DcLuxe AM-FM 
Chassis. Giant 14^6" Panasonic Speak* 
er; Th-Magnadyne Coil System; Built* 
In Loop Antenna. Other luxurious con- 
sole and table model cabinets available 
with Series 16, 12, and 8 chassis— on 
Easy Terms and 30 Dayi Free Trial. 



I 



BUY DIRECT FROM FACTORY and SAVE! 



MIDWEST RADIO & TELEVISION CORP. 



FILL IN COUPON AND MAIL TODAY OR JUST 
SEND NAME AND ADDRESS ON U POSTCARD 



, MIDWEST RADIO & TELEVISION CORP. 
J D«pt. 384 909 Broadway, Cincinnati 2, Ohio 

J PI*o»« mnd mm your new FREE 1949 Catalog., 



NAME 



Dept. 384 



909 Broadway, 



I ADORPSS 
■ 

CINCINNATI % OHIOliaTY 



DECEMBER, (948 
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Regulated Power Pack 
Has Variable Voltage 



By W. D. HAYES 



Regulated variable supply, top front view. 



ONE handy helper in the build- 
er's and experimenter's shop 
is a variable-voltage regulated 
power supply, which will pro- 
vide a well-filtered d.c. output at any 
voltage within its range and will main- 
tain that voltage, regardless of varia- 
tions in line voltage or load current. A 
typical commercial model may supply 
several hundred milliamperes of out- 
put current at voltages up to 400 or so, 
but for use in the home workshop a 
small and inexpensive unit is more ap- 
propriate. 

The little supply shown in the photo- 
graphs provides a variable output volt- 
age from 30 to 250, regulated to with- 
in approximately \ f ( for variations in 
output current between 0 and 50 ma 
and for variations in line voltage be- 
tween 105 and 125. Voltages below 30 
and above 250 are also available, but at 
some sacrifice of regulation. Several 
amperes of G. 3 -volt heater current are 
also provided in the output. The unit 
may be built on a small chassis or 
breadboard. Construction and wiring 
are not at all critical. 

The circuit employs a HX5-GT as full- 
wave rectifier and a 6VG-GT as the 
main control tube. One half of a 
6SL7-GT serves as regulator amplifier, 
while the other half of the same tube 

T 6X5-GT 6V6-GT 

t=6.3V/.6A 




Rl — 33.000 ohms, V 2 watt 

R2^I70.000 ohms, '/ 2 watt 

R3— 150.000 ohms, '/ 2 watt 

RA — 82,000 ohms, '/ 2 «*tt 

R5 — 500,000-ohm potentiometer 

CI. C2, C3— 20-fif, 450-volt electrolytic 

C4— .Ol-nf 400-volt paper 

Nl, N2— type NE-2 neon lamps 

T — power transformer, 650 volts, c.t., 50 ma, 
tap at 225 volts; 6.3 volts. 600 ma: 6.3 
volts. 2.9 amps. (Raytheon U-10544) 

SW— s.p.s.t. toggle switch 



is used as a simple diode rectifier for 
the negative reference voltage. Two 
type NE12 neon lamps serve as the 
voltage standard, and one of these also 
acts as a pilot light, visible at the front 
of the chassis. 

The 6SL7-GT amplifier amplifies dif- 



to maintain an essentially constant out- 
put voltage. 

The output voltage is varied by ad- 
justing the amount of voltage applied 
to the grid of the 6SL7-GT amplifier 
with R5. 

Adequate filtering (CI and C2), 




Under-chassis view. N2 was added just inside chassis from Nl, after the photo was taken. 



ferences between the output and the 
negative reference voltage. Its plate is 
connected to the grid of the <>V(>-GT. The 
supply's output current flows through 
the o*V<3-GT, and variations in its grid 
potential change its internal impedance 
and, consequently the voltage drop 
across it. Effectively the r>VG-GT is a 
variable resistor. Its resistance is con- 
trolled by the GSL7-GT amplifier so as 



combined with the regulating action 
itself, assures pure d.c. at whatever 
voltage you select — and the low internal 
resistance of the supply means that 
your decoupling problems will be min- 
imized. Next time you have a job of 
construction or testing or debugging a 
small receiver or audio amplifier, put 
this little power supply to work and 
see how much easier your job becomes. 



Since all television picture tubes us- 
ing electrostatic deflection require push- 
pull signals, several tubes are usually 
used. The circuit shown uses only one — ■ 
a combination blocking oscillator and 
phase inverter using one half of a 
(5Si\7. The circuit gives about 25 volts 
output and makes a fine horizontal os- 
cillator for a homemade TV receiver. 

The transformer can be any horizon- 
tal blocking oscillator unit, or it may 
be wound at home on a large powdered- 
iron slug. The grid winding should be 
about 1.000 turns of No. 36 enameled 
wire, and the plate coil about 2,000 
turns of the same. 



TELEVISION OSCILLATOR 

The resistor across the grid winding 
should be varied until a wave with good 
saw-tooth form is obtained. 

ROKKRT A. Ct'X XI Xtilt AM, 
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MONEY BACK GUARANTEE — We believe units offered for sale by mail order should be sold 
only on a "Money-Back-lf-Not-Satisfied" basis. We carefully check the design, calibration and value 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or 
refund. You, the customer, are the sole judge as to value of the item or items you have purchased. 

BUILD YOUR OWN SIGNAL TRACER ! and \SAVeYY 



(ft, 



THE MODEL CA-12 KIT COMES 
COMPLETELY ASSEMBLED 
Can be wired in 30 minute*. Components 
and circuit guaranteed to meet the follow- 
ing: 



The Only Signal Tracer in the Low Price Range 
Including BOTH METER AND SPEAKER!! 

We arc pleased to announce we have obtained an exclusive franchise to distribute the 
well known Model CA-12 Signal Tracer in kit form. The Model CA-12 sells regularly 
for $29.05, here is your opportunity to save $8.00 with the added advantage of com- 
plete familiarity of design and operation made possible when you build your own in- 
strument. 

FEATURES : w Comparative intensity of the signal is road directly on the meter — quality of 
the signal is heard in the speaker, if Simple to operate — only one connecting cable — no tuning 
controls. * Highly sensitive — uses an improved vacuum-tube voltmeter circuit. * Tube and re- 
sistor capacity network are built into the detector probe. ★ Built-in A 
hiizh Bain amplifier — Alnico V speaker. * Completely portable- weighs d J 
S pounds- measures 5 Mi" * x 9". 1 ' 

MODEL CA-12 Kit includes ALL PARTS assembled and ready 
for wiring, circuit diagram and detailed operating data for the 
completed instrument $21.93 
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MODEL CA-12 COMPLETELY WIRED READY TO OPERATE $29.95 



THE NEW MODEL 670 



SUPER METER 




SUPER METER. A Combination 
VOLT - OHM - MILLI AMMETER 
plus CAPACITY REACTANCE, 
INDUCTANCE and DECIBEL 
MEASUREMENTS. 
D.C. VOLTS: 0 to 7.5/15/75/150/750/ 
1500/7500. A.C. VOLTS: 0 to 15/30/ 
150/300/1500/3000 Volts. OUTPUT 
VOLTS: 0 to 15/30/15O/3OO/15O0/300O. 
D.C. CURRENT: 0 to 1.5/15/150 mi.; 
0 to 1.5 Amps. RESISTANCE: 0 to 500/ 
100. 000 ohms. 0 to 10 Megohms. CA- 
PACITY: .001 to .2 Mfd.. .1 to 4 Mfd. 
(Ouallty test for elect rolytics.) REACT- 
ANCE: 700 to 27.000 Ohms: 13.000 Ohms 
to 3 Megohms. 

INDUCTANCE: 1.75 to 70 Henries: 35 

to 8.000 Henries. 

DECIBELS: —10 to +18. +10 to +38. 

+ 30 to +58. 

The model 670 comes housed In 1 rugged, 
crackle-flnlshed steel cab- 
i net complete with test «»4*4*Jf\ 
leads and operating in- J>|D4U 
struetions. Size 5'/*" x ^ # f| jjl 



The Model S-J5 - a POWERFUL 

REFLEX PROJECTOR 

COMPLETE WITH WESTERN ELECTRIC 

BUILT-IN DRIVER UNIT 

CONSERVATIVELY RATED AT 35 WATTS — WILL EASILY 
HANDLE UP TO 55 WATTS WITHOUT BLASTING 

Heavy gauge aluminum in the main trumpet section completely eliminates blast- 
ing and blarinK. New plastir di.iphvaKm oveuimicj. the resonant peaks of the 
old type: also it is absolutely impervious to atmospheric changes whereas the 

old typo was subject to atmospheric cor- 
rosion. ( 'inn Mete unit unconditionally 
guaranteed for one year. 

Specifications 

POWER (CONSERVATIVE) — 35 
WATTS: AIR COLUMN— 3V, FT.; 
DISPERSION— 80*: POWER (PEAK) 
—55 WATTS: BELL DIAMETER— 
— 15": IMPEDANCE— 8 ohms: FRE- 
QUENCY RANGE— 130 to 5000 
C.P.S. PROJECTION — V, mile; 
FINISH — Attractive 

two tone crystalline. ^ ^ . . — * 

The Model S-35 Comes $QQ50 




Complete with Built-in 
Oriver Unit. ONLY 



The New Model 770 — An Accurate Pocket-Size 

VOLT- OHM MILLI AMMETER 




(Sensitivity: 1000 ohms per volt) 
Features : 

Compact-measures 3^" x 5%" x 2H". 
Uses latest design 2<?c accurate 1 Mil. 
D'Arsonval type meter. Same zero ad- 
justment holds for both resistance ranees. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important time-sav- 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round-cornered, molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insures long- 
life even with constant use. 
Specifications: 6 A.C. VOLTAGE RANGES: 
0-15/30/150 30O/irifK>/3O00 volts. 
6 D.C. VOLTAGE RANGES: 0-7^/15/75/ 
150/ 7 5©/l 500 wrfts. 

4 D.C. CURRENT RANGES: 0-1%, '15/ 150 
.Ma. 0-m Ami*. 

2 RESISTANCE RANGES: 0-500 ohms. 0-1 

Megohm. 

The Model 770 comes complete , 
with self-contained batteries. $1 990 
test leads and aJI operating * I 

instructions. 
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The Model 88 - A COMBINATION 

SIGNAL GENERATOR 

AND 

SIGNAL TRACER 

Signal Generator Specifications: 

•Frequency Range: 150 Kilo- 
cycles to 50 Megacycles. *The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put levels. 'Modulation is ac- 
complished by Grid-blocking ac- 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. *R.F. ob- 
tainable separately or modu- 
lated by the Audio Frequency. 

Signal Tracer Specifications: 

•Uses the new Sylr&nia 1X34 Ger- 
manium crystal Diode which com- 
bined with a resistance- capacity net- 
work provides a fre- 
quency range of 300 

1 $0085 

£Onct 




The Model 88 comes complete with all test leads and operating 

Instructions. DNLY 



20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 



GENERAL ELECTRONIC DISTRIBUTING CO. EfvKV" M,K T5. 



DECEMBER. 1946 
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SERVICING 
THE MODERN 
CAR RADIO 

BY A. L. HURLBUT 
Auto Radio Service 
Manager and Design 
Consultant 
Second Edition, 702 
pages, 8% x 11, 222 il- 
lustrations, over 500 dia- 
grams, $7.50. 

Practical, easily un- 
derstood data on 

Entering the Cmr Radio 
Field 

Principal Differences be- 
tween Mobile and Rome 
Radios 
Automobile Antennas 
Antenna Input Circuita 
The Power Supply 
Typical Circuit Features 
The Automotive Electrical 
System 

Setting Up the Car Radio 

Service Station 
Installing the Car Set 
Installing the Antenna 
Loudspeaker Installation 
Interference 
Servicing Procedure 
Vibrator Maintenance 
Servicing the Loud speaker 
Car Radio Alignment 
Push-button Tuning 

and over 500 
specific car radio 
circuit diagrams! 



Ml tiw"Kn()wWoi V » of 

MtfO RADIO [REPAIR 

■ ft m ha^ training toft , . f or my 57,50 



MAKES THE WORK TWICE AS EASY 

Covers all auto radio types from mid-1930's 
to the present f including mobile FM receivers 

Here— written by a practical auto radio expert of 20 years' Hamlin* is Just 
the (Uta you need to rehair car radios faster, easier, and 3 lot nmre profluthb | A. 
L. Hurl hut's SERVICING THE MODERN C.Ml RADIO is the only l.x* le 
voted solely to this fu*t-jtroirin* M-rrlce field. Explaltis even dull of the nork 
clearly— and tops tltis eft with 222 illustrations and over MMl cintiit diagram* ci>v 
erlng specific service details «n every type of automotive radio in use 

COMPLETE THEORY— TEST— INSTALLATION- 
ANTENNA— AND SERVICE DATA 

it Is the only single book that Inrludes tenna mounting ; contains pertinent in- 
needed data to transform a K<iod home- formation on FM receivers: tells how to 
radio serviceman into a ear- radio ex- get business, how to deal with auto 
pert. Describes circuits. Explain* auto- radio service customers, and how to set 
motivu electrical units, their function and up your shop, test bench, etc.. for mai* 
effect on radio performance. TelU Uow Imum efficiency in this specialized, fast- 
to install car radios properly and why growing field. ,In short. SEKVICI .NO 
they should be installed that *ay. I»ro- THE MODERN CAR RADIO provide! 
rides circuit diagTams on hundreds of at your fingertips a complete, easily un- 
popular models and contains ample data tiers! noil encyclopedia of facts, methods 
to help you do a good job on sets for and data for operating a complete auto 

1.1 1 m _ _ . _ _ it u. it « Ji. - ^ I ilai ! F*«^. I?TJVH 



which diagrams are not readily avail 
able. Gives full details on proper an 



radio service station. Tse 
EXAMINATION coupon today f 
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OPPORTUNITY OF A LIFETIME 

tor alert servicemen, says A. A* Ghlrardl 

Take this advice from A. A, Ghirardi. author of 
hundreds of well-known service books and articles! 

-7 have read HurlbuVs SERVICING THE MOD- 
ERN CAR RADIO from cover to cover. I sincerely 
believe it represents an opportunity no wide awake 
serviceman can afford to miss. For nowhere in radio 
today is there a better chance to build busi- 
ness, increase profits, step ahead of compe- 
tition! 

OVER 9,000,000 CAR RADIOS! 

"Just think of it! Approximately IS out 
of every 100 sets in use in the U.S. are car 
radios — and this percentage is increasing 
every day. Good automotive radio servicemen 
are scarce — and Mr. Hurlbut gives a gold 
mine of information you nerd to cash in on 
this profitable business''* 



10 DAYS' FREE EXAMINATION 



Murray H III Books. Inc. (Division of Rinahart & CO 
Dept. RE- 128. 232 Madison Ave., New York 16. N. Y. 

Send me the new Second Edition of Hurlbut' s Servicing the Modern Car Radio 
for 10 days' examination on approval. In 10 da>s I will send $7.50. plus few 
cents postage, or return book iH*tpaid. Postage paid on cash orders; same re- 
turn priviieKe. (Hooks sent on approval In U.S. only, price outside U.S.. 
fH.no. postpaid.) 




Namo 

Address 

City (Zone) ft State 
Occupation 



$3.00 FOR CARTOON 
IDEAS 

RADIO-ELECTRON ICS prints several 
radio cartoons every month. Renders are 
invited to contribute humorous radio 
ideas which can be used in cartoon 
form. It is not necessary that you draw 
a sketch, unless you wish. 

IDEAS NOT WANTED 

No electrical or radio definitions wanted. 
Some of these were published in the 
past, but the subject is about exhausted. 
All checks are payable on publication. 

Address 

RADIO CARTOONS. RAD 10. ELECTRONICS 
25 West Broadway. New York 7. N. Y. 



SHAMETS. 



398-10 Broadway 



un 

e STAMP 
FOI f OJTUE 

Of AMERICA 

New York 13. N. Y. 



Ramo.Electromcs wanls Technotes de- 
bribing common troubles of wrll* 
known receivers or telling how rare or 
difficult problems were solved. A six- 
month subscription will be awarded 
for each unillu trated and a one-year 
subscription for each illustrated Tech- 
note published. 



. . . . MAJESTIC 7YR772 

When plugged in on some power lines, 
the set had a loud hum on local stations. 
I remedied this by connecting a .01-uf 
capacitor across the line. 

Albert Balzum, 

Ada, Mhnt. 

. . . . AUTOMATIC RADIO TOM THUMB 

Sound was very distorted when the 
set was operated on a.c. Replacing a 
discharged A-battery cured the distor- 
tion. 

Roland H. Dery, 
IV oott socket, R. !. 

. . . . MINIATURE TUBES 

Some receivers using miniature tubes 
are noisy because of resistance between 
the tube pins and the socket lugs. Bet- 
ter contact can be made sometimes by 
bending the tube pins outward slightly 
to make a force-fit. 

James Letzelter, 
East Green hit xk, N. Y. 

. . . . EMERSON 577 AM-FM 

A large amount of frequency drift 
is caused by the heat of the 25L6, the 
25Z6, and the ballast resistor. The holes 
in the fiber back are too small to allow 
good circulation of air. 

I used a miniature tube-socket punch 
to make six %-inch holes in the back, 
after which drift was reduced almost 
to the vanishing point. 

Arnold Maroolis, 
Bronor. X. Y. 

AUDIO DISTORTION 

An old receiver showed excessive dis- 
tortion after a five-minute warm up. 
The voltmeter showed that bias on the 
output tube started at — 15 volts when 
the set was first turned on, rose to zero, 
and then started climbing in the posi- 
tive direction. A new 41 in the output 
stage cleared up the trouble. 

David Gnessin, 
Cola hi bit s, Ohio 

. . . . TUNING EYES 

Some receivers with tuning eyes do 
not have sufficient sensitivity to close 
the eye unless they are close to the 
transmitter. In the country, the eye is 
almost useless. When the eye tul>e is a 
6U5/6G5, replacing it with a 6E5 will 
often make the eye operate excellently. 
The 6E5 requires only about one-third 
the grid voltage of the 6U5 to close the 
eye. 

Alan Smith. 
Shaftesbury, Vt. 

. . . . SILVERTONE RECORDERS 

Silvertone wire recorders frequently 
chatter when the wire is rewinding. To 
stop this, clean any oil or grease from 
the idler wheels, then hold a pencil 
eraser against the aluminum idler for 
a few seconds while it is running. 
Grease the idler bearings with a very 
small amount of Marfak No. 3 lubri- 
cant. 

Alan McFarlane, 
Aberdeen, S. D. 

RADIO-ELECTRONICS for 
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AUTHORIZED DeWALD 

DISTRIBUTORS 





l>e\VAU> NO. HT-100 

NOTHING FINER 
MADE IN A 10 INCH 

TELEVISION RECEIVER 

Regardless of Price 

• Chassis Illustrated Be- 
low 

• 27 Tubes Plus Three 
Rectifiers 

• All 13 Channels 

• 25'/ 2 x 15 x I?" 

LIST . . s 375°° 



THE HOTTEST ITEM 
OF THE YEAR 

DeWALD NO. BT-100 

TELEVISION CHASSIS 

COMPLETE — READY TO OPERATE 
MAKES CONVERSIONS: 
• SIMPLE « FOOLPROOF 
• HIGHLY SUCCESSFUL 

SPECIAL NET PRICE 



DeWALD MODEL B-614 

DUAL SPEED RADIO 
PHONOGRAPH COMBINATION 

• QUALITY SUPERHET RAO 10 

• FIVE TUBES PLUS RECTIFIER 

• PLAYS STANOARO RECORDS 

• PLAYS LONG PLAYING RECORDS 




LIST . 



. . . $ 69.95 




SIZE: ft 1 : x II x 5 7 fl" 




SIZE: |p» x 10 x 5»4 



DeWALD MODEL B-510 

WORLD WIDE RADIO 

THREE BANDS 

• BROAOCAST: 535-1650 KC 

• SHORTWAVE: 12' ? - 63 METERS 

• FOREIGN: 63-125 METERS 

PRECISION ENGINEERED 
BEAM POWERED OUTPUT 

LIST 39.95 



DeWALD MODEL B-403 

RADIO CLOCK 

DOUBLE-UTILITY COMBINATION 

SELF. STARTING ELECTRIC CLOCK 

P.M DYNAMIC SPEAKER 

BEAM POWER OUTPUT 

IVORY. MAHOG.. MAPLE. MAROON 

LIST *29.95 



DeWALD MODEL B-504 

3-WAY PORTABLE 

• BEAUTIFUL SHATTERPROOF CABINET 

• SUPERHET 4 TUBES PLUS RECTIFIER 

• INSTANTANEOUS OPERATION 

• PLAYS ON A.C. or O.C. 

• BATTERY SUPPLY — I -67' 2 V : l-4" 2 V. 

• SIZE: 4 % H „ x 7' »" 

LIST, LESS BATTERIES ^29.95 

ATTRACTIVE DEALER PRICES 

WRITE • WIRE • PHONE 
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FIRST TELEVISION 

OPPORTUNITY OF ITS KIND 

EVER OFFERED! 

$140.60 Worth of Components for 

Ail Brand New in Sealed Cartons 

Part No. Description List Price 

201 Dl— DEFLECTION YOKE $13 75 

201 Rl— WIDTH CONTROL |.30 

201 R3— HORIZONTAL CONTROL f.40 

201 T6 — POWER TRANSFORMER ............. 50 00 

20 1 /XI — YOKE MOUNTING HOOD 2 75 

204 LI— FILAMENT CHOKE 30 
204 T2— TRANSFORMER, vertical out-put . 900 
204 X2 — VIDEO and I.F. KIT 35 00 

208 T2 — TRANSFORMER, vertical blocking . . 5.70 
208 T3— TRANSFORMER, horizontal blocking . 4.55 
211 Tl— TRANSFORMER, horizontal output . 16.85 

Total List Price, 140.60 

ALL FOR $ 39' 50 COMPLETE 



FM CONDENSER & COIL KIT 88 to 1 08™ 

• Variable Condenser 

• Discriminator Coil 

• Oscillator Coil 

• Two I.F. Coils 

• Limiter Coil 

• Antenna Coil 
This Kit nm la ins the vital 
parts needed tr» build an FM 
Tuner or Kadio and for mod- 
emi/ing Pre- War I'M Sets: 

|. all other parts needed are 
standard. 

$ 4.95 



1 




COMPLETE WITH INSTRUCTORS AND DIAGRAM 



SUPERIOR =77(1 




VOLT-OHM MILLIAM ETEH 

• POCKET SIZE— 3'« X 5 ? « x 2' /' 

• SENSITIVITY — 1000 ohms per 
volt 

• CONSTANT ZERO ADJUST- 
MENT 

• 6 A.C. VOLTAGE RANGES 

(0-15 30 151) 300 1500 3000) 

• 6 D.C. VOLTAGE RANGES 

(0*7.5 15 75 150 750 1500) 

• 4 D.C. CURRENT RANGES 
(0-1.5 15 150 MA 0-1.5 Amps) 

• 2- RESISTA NCE RANGES 

(0-50O ohms. 0-1 Megohm) 



Complete with batteries. Test 
Leads, Instructions and guar- 
antee 



$13.90 



SOLVE YOUR TELEVISION INSTALLATION 
PROBLEMS AND SAVE MONEY! 

TWIN LEAD-IN, 300 Ohms, 100 ft. $ L95 

500 ft. 7.95 
1000 ft. 13.75 
100 ft. 5.25 
500 ft. 24.75 



CO-AX CABLE RG59U 



PHILSON ALL -WAVE TELEVISION ANTENNA 

• All 13 Channels 

• Aluminum Construction 

• Lucite Insulation 
8 Foot Upright 

• List Price $25.00 

YOUR PRICE, S13.75 




BROOKS RADIO DIST. CORP., 80 VESEY ST., (Dept. A) NEW YORK 7, N. Y. 



CO. 7-2312 



DECEMBER 



948 
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New I cviccs 



FOUR-HOUR RECORDER 

Amplifier Corp. of America 
New York, N. Y. 

A lonq-playinq version of the Twin- 
Trax Magnetape recorder, this unit has 
a continuous playing time of four hours. 
Using the same mechanism and two- 
track feature as the model described 




in the October issue of RADIO-ELEC- 
TRONICS (page 42). the Model 910-B 
uses 4,900-foot reels of tape. The reels 
are mounted parallel to the sides of the 
cabinet and are coupled to the driving 
mechanism in such a way that standard 
7-inch, 1-hour reels can be used on top 
of the recorder chassis. 

The 55-pound cabinet contains com- 
plete amplifier, power supply, and 
Supersonic generation components. A 
rotary counter is available for locating 
any selected sections of the recording. 

METAL-CASE SPEAKER 

Tarrytown Metalcraft Corp. 
Tarrytown, N. Y. 

A 4-inch Utah speaker is inclosed in 
a heavy cast-aluminum case which will 
withstand rough handling. The speaker 
has a I'/j-ounCe Alnico magnet and a 




voice coil of 4 ohms impedance. A 5- 
ohm volume control is provided. Key 
slots on the rear of the case permit 
mounting the unit on a wall. 



BUS FM RECEIVER 

General Electric Co. 
Syracuse, N. Y. 

A new FM receiver, designed spe- 
cifically for installation in buses, will 
operate up to eight speakers. 

The set incorporates a crystal-con- 
trolled local oscillator and a vibrator 
power pack. Employing 10 tubes, it 
has double limiters for optimum quiet- 
ing. The crystal is a new design, 
operating on the third mechanical mode 
and requiring a frequency multiplica- 
tion of only three. 

Of metal construction, the receiver 
can be mounted directly behind the 




driver's seat, urder a passenqer seat, 
or in any other suitable location. The 
speakers are in round metal housings 
mounted on the ceilinq at intervals 
throughout the length of _ the bus. A 
matched dipole antenna is used with 
the set, and can be mounted on the bus 
in either a crosswise or lengthwise 
position. 



NOVEL MICROPHONE 

Amperite Co., Inc. 
New York, N. Y. 

This RB velocity microphone elimi- 
nates the usual blasting effects pro- 
duced by shouting into an ordinary 
microphone. The abrupt difference in 
output caused by moving away is also 
reduced. 

The frequency response is from 50 
to 11.000 cycles ±. 2 db. and the har- 
monic distortion is less th-an ]'/<,. Out- 
put level is -62 db. Angular discrimina- 
tion from 60 to 10,000 cycles is less 
than S<#. 

The microphone is available in High- 
arid low-impedance models. Both come 
complete with a cable connector and 
a switch which is hidden to prevent 
tampering. 

RADIO PROGRAM 
TIMERS 

Montgomery Manufacturing Co. 
Chicago, III. 

The new line of synchronous program 
timers is particularly suited for ac- 
curate control of public address r-adtq, 
chimes, or any other System of wired 
or direct reproduction. These units can 
be set exactly for the times programs 




are to be Switched on and off with any 
desired interval as low as 2 ] /} minutes. 
As many as 288 operations per day car* 
be set on the program disc. A calendar 
Switch is provided which can be set to 
silence the program through as many 
12- or 24-hour perods as desired in any 
week. Thus a single operation or a full 
week's program which will be continu- 
ously repeated until reset can be set up 
on the timer. 

HIGH-VOLTAGE PROBES 

Precision Apparatus Co., Inc. 
Elmhurst, N. Y. 

Series TV high -voltage safety test 
probes are designed for use in con- 
junction with standard test sets and 
v.t.v.m.'s. Voltages up to 30.000. such 




as are used in television receivers, may 
be measured without danger to the 
serviceman. Stock tubular multipliers 
are available for use with the probes, 
eliminating the necessity for a special 
irstrument. The multipliers are placed 
within the probe. 

Safet/ provisions include a multi- 
channeled guard barrier, full handle- 
length internal arc-back shield which is 
directly grounded, an external arc-back 
shield, and a shielded cable. All high- 
voltage and ground connections within 
the probe are made with high-compres- 
sion contact springs. The probe head 
is made of polystyrene, the remainder 
of the irstrument beinq constructed of 
bakelite and lucite. 

REMOTE BROADCAST 
AMPLIFIER 

Radio Corporation of America 
Camden, N. J. 

The new BN-2A portable remote am- 
plifier has three input gain controls and 




four input channels, the third and fourth 
being switched to one control. Because 
of excellent frequency response, low 
noise level, and low distortion, the 
maker recommends the amplifier for 
FM as well as AM. 

Thouqh the unit weighs only 29 pounds 
and is only I4'A inches long, it has a 
self-contained, I 1 7- volt a.C. power sup- 
ply, as well as provision for battery 
operation. Gain of each channel is 92.5 
db. High-level mixing is used. Pro- 
visions for switching the amplifier out- 
put to a PA system as well as the line 
are included, making the amplifier Suit- 
able for almost any remote pickup. 

S.S.S.C. SELECTOR 

General Electric Co., 
Syracuse, N. Y. 

The YRS-I Single-Sideband suppressed 
carrier Selector selects either sideband 
at the receiver with simple push-button 
controls. No tuning need be done. 
Carrier drift is followed, within limits, 
by means of a locked oscillator. 

Four buttons are provided: one for 
dual sideband reception with rein- 
forced carrier, one for normal recep- 
tion, and one for each sideband. The 
device can be used with any receiver 
whose i.f. frequency is approximately 
455 kc. 

LOW-COST INTERCOMS 

Operadio Manufacturing Co. 
St. Charles, III. 

The Flexifone intercommunication sys- 
tem is desiqned for applications where 
a small, low-cost installation is needed. 
The master station will handle three 
remote stations. The housing is die-cast 
metal. 




PORTABLE SERVICE KIT 

Sylvania Electric Products, Inc. 
Emporium, Pa. 

The new service kit is a 17 x II 3 /* x 
5'/?-inch fabric-covered case with tool 
pockets in the lining of the lid. Looking 
more like a small suitcase than a tool 
kit, the case will accommodate over 
75 tubes and most of the commonly 
used tools. 




HIGH-CURRENT 
RECTIFIERS 

Federal Telephone and Radio Corp. 
Clifton, N. J. 

Two new selenium rectifier stacks RS 
400 and RS 500 with current ratinqS of 
400 and 500 ma, respectively, have been 
developed. The rectifiers are similar in 

R A 



appearance to other miniature stacks 
of this manufacturer. They are intended 
for use in television receivers, for recti- 




fying filament voltage to avoid hum in 
high-gain tubes, and for other applica- 
tions where hiqh-current-capacity recti- 
fiers are needed. 

BATTERY CHARGING 
PLUG 

P. R. Mallory & Co., Inc. 
Indianapolis, Indiana 

This new cigarette lighter plug is 
intended to help car owners charqe 
their batteries with a minimum of ef- 
fort and possibility of soiling clothes. 




Made in the s-ame shape as a standard 
dashboard lighter, the plug is connect- 
ed to the charger and then inserted in 
the dash lighter receptacle. Necessity 
for raising the hood and connecting 
clips to the battery posts is eliminated, 
saving both time and cleaninq bills. 

DISPLAY TUBE TESTER 

Hiclcok Electrical Instrument Co. 
Cleveland, Ohio 

The 533 DM tube tester is designed 
as a merchandiser to let customers see 
for themselves the condition of their 




tubes. A 9-inch illuminated scale reads 
REPLACE. DOUBTFUL, and GOOD. 

The tester uses the dynamic mutual 
conductance circuit, and the mete r 
shows ranges of 3.000. 6,000. and 15.000 
micromhos as well as the zone markings 
mentioned. 

POCKET-SIZE TESTER 

Superior Instruments Co. 
New York, N. Y. 

Model 770 volt-ohm-milliammeter uses 
a 2%-accurate meter with a I -ma move- 
ment. Voltage is measured at 1.000 ohms 
per volt with a.c. full-scale ranqes 
from 15 'to 3.000 volts. D.c. voltage 
ranges are from V/t to 1,500. Maximum 
current range is V/i amperes, and re- 
sistances up to I megohm are measured 
in two ranges. The instrument is ex- 
tremely compact, measuring 3'/g x 5 7 /s 
x 1>U i-ches. It is suitable for carrying 
on outside calls. 

D I O - ELECTRONICS for 
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RADIOMEN'S HEADQUARTERS WORLD WIPE MAIL ORDER SERVICF t ■ 



GENERAL ELECTRIC 150 WATT TRANSMITTER 
Cost the Government $1800.00 • Cost to You— BRAND NEW — $1 00.00 

£1>; tSr£SS'i"S^!! ,, JSi m'^T^AI * *"-» »•»■ "••"«>• t,«,« 

2u meter baud hi, h >[ IKh ii rt.-at.on . ih J , t o r ,; ,, 1 1 'l 4 T i\ 1 1 ^ " -< 1 1 [ » i 1 V"' """'i 11 " '" 
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HEAT GUN 



to say 
$12.95 



Streamlined pistol gup heal mm in vivid ied hnu.sinR. thai 
dehvets a powerful 2" Cit-hlc Kt per minute »|a»t of hot 
air at iKh Kahrenheit. Ordinary Mowers have small fan 
1 \ motors, hm this hits a liletiiuelubi leated AC-IM" niotoi of 
, J the riiRn^d vacuum eleanei type, thai product's a hmncane 
A , / ol p,t, » , '■ hot or colli air I'eileel for bliminn out dirt or 

' dust rrom radio chassis, divm* out ignilmn systems, waim- 
"& carburetors, ipdek-dryintf paint, thawing out radia- 
f-f Uir* <> r «at«*» nil*'*, etc Warning: Keep this away irom 

yout wile, or .she Mill In- using it to diy her hair because 
it will ilo it in hall the time ot her mdinaiv hair dryer, 
nothing of her ustng it t«» dry stockings or clothing. 01 dpiimt the rctrigcraior instantly. Only 
Satisfaction gnat ant ei-d or money relundeil il jetumed pit-paid wit Inn 5 days. 



GENERAL ELECTRIC RT-1248 15-TUBE TRANSMITTER-RECEIVER 

50o"ic. C T?i^m^ c-^ly pre-artju^ rr^uencl^ from 433 to 

extern.! ^juYprnent when' a f \ I r Jr»»vt2! .i'Sn ?f Urn ^"1! ".i"""*. to °r*rai# .ny v>rt ,»f 

tor 12 voll operation, powef not ^ .nrJuriei -! it ^.V.^TJ 1 ?' ■** •'■« , »«*™. Originally demgneti 
unit for III) AC. using any VuppYy ca^Mr of ^ xk.*^ < W p '"i«»««'' to «"»■"*»«».■ 

stationary itervice In trie Citiaeii^ Radio Wp hnlVBind 1(1'^ ™ i Th * ,dcal un ' 1 for u f» ,n rno""* «r 
dliinm, Mipplled for runn M th« r.T "|JI4H t»n>miiV^, L. ~TZL '' c '"-»«* 1! > necessary. tnslnirl.oni and 
or reception; for u'^as . mo^blle I'uhllr ifiH ,n AM * tr **M tmnmiMnun 

?rV reUyT^u'p;'^^^^ « ^ 

If desired f«r n.Hr|ne°OL ... 

all [»wer for the set m only flS.Oo additional 




BRAND NEW 
lM'-WI PKKQrKXC'Y MKTERS 

with r.i htiruf in*; Cryntal and 
rahhrution charts. A prt'cipion 
frotjut-nt y vlar.tlaril that \a use- 
ful for innumerable applica- 
tions for Jaborator> technician, 
service man. amateur, and ex- 
perimenter at the nive away 
price (if only *?.V00. 



RADAGER 

COMBINATION AUTO RAOIO-HATTERV CHARGER 



Nati illy j,lx 

any rat. Th-sf 



I In mil MU!t . .. 
... radios h.ue ph-niy »| , 
niher ft'.iluti'S thai no oiher i idm icu.it *lh' 
fiiiilt in lialteiy fh:nj,rr th.it "ill rhai tie- 



thai mil (it practh-atlv 
f .ip|n>.i] its a ln^t ot' 
s ot in»| i. hi offer. 
a cut 1 • t \ . Tile llnimir 

V ,r >f ,hl > "I'l* HI' ll><- »! i itil>m to Mo \. that is av.nl.ihlf 

in a romi-niui! cut lei. f.n upri .iTioii of u n ehittii uliawr or sitmlar 
I'lvrtriiMl aiiph.inie. 

Tin- I .oho is x ii.iwnrnl ii till |n Mm h'i<>,hnr th.it h.M u tine.' 

uan<; iimilinser I u «»i.iKt of i.nlio rit-<m<-ii*\ atnnlifn .ition tor in 

it,., si. I M'tis|init\. The i.i.l mplete with hnill In li.it I i v ihartier 

and iiiaiei »»'l«t, i sin^h t-omiuft unit lh.it is e.i>ii\ installed. 
* s '"'I* 1 ' 1 >39.95: Ih-.iJi-r piice. $37.47 eadi in im* «,r two or itimi' 




1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER 

• N wih'Illy <H »;««ni! tuhes n-.i'llnti "llail" or h.nl tilln-s rr.i,iuiL' "U.-o-l" on dyn,imh' un 

Atti.i.tn.- p.inel and i:i*c npiil |ci .uiv <m tin* in.nkw in .i|ip.-..i .,m-e . . . |„n iV p..- m ,j ir 
IuhmI M-Mle . . . Kmni t 'I IUm- . liKlmdu.i] k-K (ct .ill til hi- l.,sc I\pi*s " \itli,ij h iN "ft" 



id fill ill 
indlildn.il mi 
"-i-ioi Name 



Ht\llillny illmv .ill |,,r 
slu't ts nr ten riN i»n e.n 1 
as u-ll as .<)] hdla^l i 

Model "C" -Sltunnj: fmnt ronnti r mm- 

Model "P" -Ihiiiilhome haml-ruhheti portaliir oase. 
IhtMt in toll (hurt unh either of ..Ikivc $5.00 extra 



tllhes to Ii 

out <>r .ill lovtal 
■ if the nationally known man n t 



with new 0 pin inrkrl to hnndlo TAQ QC 
dl luinn lulu- di »< lopm* nt« •4*^**7 J 

Imiante riMei niter oilman nin«Mon I esters. 

rilihiCed mil loini ii • ih- ,is Will a. ., |tol 
:*. tops t.. l|7 i..|f. .ii.l i. int. 1. tr switi hiiiti 
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t.il and miniature tul.es Im-lii Imik .old i-mmir. „,.,>,„• . iml wOiaae uvulator uil.ts 
IthhehJ hi i nise ot „!»,•( i.tl to He ollei. 

$49.95 
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TERRIFIC VALUE — 
PORTABLE ELECTRIC DRILL 

(Sold at less than established factory urice so we cannot mention brand name.) 

Only $2ii.95 (><tiii|i|ieil with »+" Jin-nhs (iean-d Chuck aail Key. 
Noi an tntrrinitltiit duty dn I hut a full si*. iiikkc.I Oh»I 

Must com »-u lent type »ui|rh. ;i itotal -up handle, ami halauet- like a six shooler. 
I'ri-cihion out 5eaiR lurhine I v p*. i-onlir.K hlnwei e\tia Iiihk mushes. 

No stallinc under Inavli-i t tire herau^. t s powerful 1 1 ■ » Vott AC-1M" motor and 

multiple hall thrust hearing. 

other bearing *tdr. aligning llfetlme-luhritatiin: Chrysler nil he type. 

Made for tonnhrst year in an I ye-.r-om nenhv in I'lant or onst met ion jobs. 

Amazing perpetual factory iruaranite azures yon of a lifetime of itotilile-frec use. 
25% dvposlt on r.O.ll.'j. r'ul! refuml |f returned prepaid within five days 





VACUUM TUBE VOLT-OHM-CAPACITY METER 

Tinre are i...irt- ft- it , ires iu'iiim- I i..t . lids all r>itr|iirs< 

instriiii riit tluu in -i 1-w r iTntrui i lWi Mie uurkt-i 

r.irardhs, Mr | lh p ,t a s 1->i k t I otdy to meet 

pr. . lit on.iti.rH li.i | |„. i ..pp ,.U,tjH, t.i fin in. 
■ .■^ils \t llw -i ii.jI ion ill-.- hm Hiiro nf tiii> | in el > Ion In 
M-oii.rlit IW m1m-.1 |,| h | ] 1>r s.-|,,. r s h.p. in, -J J, 
prki- Ustlf of P, " in ii lo«>k" Ih t tfismring >| intent 
11 ri m i fi - of tlr- mnW fiatim* of ills outst .ndini. 
0|i<er . 

* "i mrh. ,asy to read, meter. 

*" (•■ uli^e riiii, t s fi ii, n |„ lii.ii V (Input resist- 

, 1 J " liiKU J< 1 Mt klJllll |- T > lilt 1 

A- » \C ,"lt.. , ran fi M ti i , i. t ..i v (No dry disc 
reel ill , t ij> ■ | , i.a tl ^t. . ( y of tl,is \ \r 
1 I \l II IM \OT.r\lrTr in 

* Hesi -, ... ri jc» ftim in ..l,-, | ]0< o nioi.iinis 
+ 4 Cituoln rt.ifc s fnni »h«iin to in \|| I, 

* * wtii m lir i nxi fir ! .1 at » I >i t_ I'M lis-cri initiators 

* l -iil_t|iiB risistnr I nilt i.tn mnhf 

* W I . in. I lioi-l. I ^rd mxhl iivo. 

This outstanding development of one of (ho leading manu- 
facturers of test equipment costs only $39.95 complete 
with all leads, as illustrated 



Sensational Value in 
AC- DC Pocket Tester 

Tills analyzer, fealminti a sens it ire 
repulsion type meter housed in a 
hake) i to case, represents the mlinina 
li .n of ] T» .\ears irhlevi-iin-ut In the 
ilistriitnetit field by H lai^e n>Iii|i..ny 
special izitiK iti eleetionie test euinp- 
men i. * 

SpeeiflraMiMis of (he AC-llC Model 
\ nil <>hm-. Mill iamiiit-ier: 

AC Volts u 50. U'"i LT.1l 

IM' Volts n 2,1.50.1 'J;, .^.h 

Mllliampetes n lo ;.0 

!>«' .Millianipi-ri» o pi 

niiiiis Full Scale iml. 

(Unas I 'enter S- ale 2 Ion 

Capacity— .05 to r, Mfd. 

Total Prire prepaid atiyuheie hi Hie I'SA $7.00 
piepahl. ' l,Mki " K ,,U ' AC °» M ' ra,( ' 1 r -"'««'s "t above. $5.50 

KT— 16.1 




dl tube n >slal riiiil, idled supeibetei.Nlviie receiver in 
1 ii'i i ,;111 ' The nil,,, ,„,,jern circuit use* the hi i cut types 
of lubes hii-hidiiiti . in tiilai Hi *• i!A.IVs. Ihaulifli] ihassiv add alu 
m.nutn cabim-i. Tut.es ...ul sehetnaii. supplied -$14.95 

■ him.h.ti ami hard niter at the sein.il lonal lediht rice, for i 

1 im mil time only. $1.49 

"IT/' N, **J 1 t, *»'»'«•■ I'M Volt Hm-nt-r Indieat,., tKiillo 
stojie eotoplete with all lub,., and pow.-r supply. Has telcseophitf 
li.« nu-r i s,-ope tubes, which i, eipiipmd will, a detaeluhh- riliiir'ued 

\ . M... .I . 't r,,, , U ', ilM ' 1 ll,,l h" ,l "i'- t-otitlolu ..ml tvtn thU-ip inpills, 
naiui.il toi television . jjg 

ml\Z\\Vl^L! iVi,>ki '[ f""* 7 ^* .rokle ti'nishc.l 

V/i . is vII,, . lk, ' r a"* «•••>'■ Ni.ll eh eomtiuitiicMiiotis receivets 
and In aildititm mike peiteel hiieiemn leltmie station. On, 



$4.50 



COMPRESSED AIR INSTANTLY, Anywhere!! 



Air roiii|.rt'Hs<»r and s 
ft one lul>rie.it. ..J lialMu-arioi 
shaft, fi-us.ua | iies„r M ,,,,, 
air cmpre-snrs. PATENT! o 
•ml-.os.jv ,,\. p i.[h.v eoioj.,. ^. 
l. nvrf 



lank. Mlieu.dlv loult of hesi materials 
in. I mi luii.rtM'iiaUMl 
ttoiil.Le. i he most 



•<l ru. 



Iiehe. 
Ih. 



or 



•n r i" 



irtii-k .. 

■ -dtl.ouirh lii i:er-ti|. :i> j 

lot. wtiit-it wilt automat te.i 
i tul for spf .iv (Uir paints 
iximj wiiti natural j.-.-is. oill.i 
|-|f)i'ieut. < iplel. 



lol's. vVitl .h'H\ei 
ed lO-essnre „f Ml 
cs conn, let 
ot allows s,.,. lllvr ,. r ,,„,,„„ 
malnlalne.t. WoiKs from aov i 
.-i.lrs 



$14. SO 



2 ft. uf I0l> ||,. 
I'lMltl. 25' V n-.| 



tes|e.l ho 
i irc«l 



\viiti ion U. 
essiire at ;eiv 
i H.P. motor. 
anne;«lnii' or 
eostairr |.re|i:«i.| .-mywheie 
spray iruu eomplete with 
with pint eontaiuer. also 




I Buffalo Radio Supply 
I 219.221 Cenwc Street 
t HufTalo 3, New York 
I 

I dense send Bargain C'atnlno. 

I 

I Name 

I 



RE I 
I 
I 
I 
I 
I 
I 



I Atl dress 

I 

I City Zn 



tiUVFALQ RADIO SUPPLY, G**«„ c St., Dept.REHZ BUFFALO 3. 
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Oiiesfioii Kox 



hallicrafters 



the SX-6Z/ 




Communicofion • typ» 
Broadcast R*c»iv«r 
540 KC to 110 MC 



(ilighlly 
of ffoclioij 




• For discriminating li^tenrrs on 
all wave bands (FM/ VM) . who 
appreciate the thrill of superior jxr- 
formanee . - . %% i 1 1 1 high-fidelity audio 
. . , who want a few extra controls 
hut not too many. 

An "SWI/ 1 version of our famous 
SX-42. Two stape* KF. three stages 
rp amplification — li tube* phi* 
Rectifier and \olla»e Hepulator. See 
it at vour local Hallieraflers dealer. 



the hallicrafters co. 

44r01 W. FIFTH AVENUE 
CHICAGO 24, ILLINOIS 



Headphone BARGAINS 



Type HS23 — 8000- ohm imped- 
oncc, highly sensitive . . . light- 
weight only 9 oz. Lcother cov- 
ered spring steel odjustoble 
hoodbond. '2' cord with PL54 
plug ottoched ot side out of 
woy. Jock and rubber cord sup- 
plied to extend length to 5 
feet. Removable rubber cor 
Cushions. Brond New — $1350 

Stk U No. 17A37 O 45 ^ ~^^J 

SPECIAL PER PAIR 

Type HS30 — S000 ohm impedance Smoll 
yet highly sensitive. Built on hearing aid 
principle with eor fitting soft rubber 
cushions ottoched to receivers . . . shut 
out outside noise. Comfortoble, light- 
metol bond easily shapes to contour of 
head. Supplied complete as illustrated 
with 6 foot cord ond PL55 plug, shirt 
clip ond matching transformer tor 8C00 
ohm impedance. Very popular for con- 
version to mikes, telephone sets, minia- 
ture crystol sets ond all around head- 
phone use. Brond New.. A Terrific Voluo! 
No. 17A420X. CI JQ 

Per Po ir ? 1 



5BP4 CATHODE RAY TUBE $2.95 



Hos 5" white screen. Quality moke mdividuolly boxed 
in cushioned corton. Brond New, Perfect, Guaronteed. 
No. 36T206. $2.95 
SPECIAL EACH 




ORDER NOW from this od — include postage. 



FREE — the big NEW B-A Cotolog No. 491. 132 poges of* 
Outstanding Volues. Write if you hove not received it. 



Ml l 0i™»<Gtt STRUT?™'""' 
^kWT " KANSAS CITY «. MISSOURI 



H-F RECEIVER 



* Please design for we a 32-mc re- 
ceiver u sniff a (i-v&lt transformer for 
filament power and a selenium-n cfifier 
P-xupply.—C T. W., Jersey City, .V. 

A. The receiver shown in the diagram 
ha? hifch gain due to the regenerative 
6L7 r.f. stifce. H operation of the regen- 
eration control does not make the set 
oscillate, reverse the connections of L3. 
The 20,000-ohm r.f. control acts as the 
volume control. 



At 32 nic it may or may not be neces- 
sary to ground the lower end of the 
primary Ll. Reception may be improved 
try connecting both ends of it to a doub- 
let antenna. 

For 32-mc operation, L2 and \A con- 
sist of 10 turns of No. 14 solid-copper 
wire on a 1 % -inch-diameter form. The 
primaries Ll and L3 are five turns of 
No. 18 enameled wire interwound with 
the secondaries. 



U7VAC 




C,CI GANGED lOiiMt EACH SECTION -ROTORS 
INSULATED FROM CHASSIS AND DIAL 



PHOTOFLASH UNIT 

•J 

* Phase shotv me how to build an 
electronic photo tla$h for photographic 
work. It should opt rat* on either bat- 
teries or 117-vott house current.— R. H. 
A JanesviUe, Wis, 



A. The photoflash unit diagrammed 
operates on 117 volts a.e. or 4 volts d.c. 
Position 2 of the four-gang selector 
switch permits charging the batteries 
from the house current. Two small 2- 
volt storage cells should be used. 



If only battery operation is desired, 
leave out the gang switch and use a 
s.p.s.t. on -off switch. 

The batteries and power supply can 
be mounted in an insulated metal carry- 
ing case with handle and shoulder strap, 
and the flash lamp in the conventional- 
type holder and reflector. A three-wire 
cable is needed between the flash unit 
and the power supply. He sure that the 
high-voltage lead is insulated for at 
least 5 kv for safety. 



RADIART VIB 5436 OR EQUIV 

I 



THORDARSON CK-I0I3 
T-22R43 (TWO ) 

4 




m\ BC-455 CONVERSION 

f l have a surplus JiC-455-B receiver 
which I ivant to use on 10 meters. 
Please tell me how to rewind the coils.- - 
SAV.P*, Yakima, Wash, 

A. First remove all wire from the 
antenna coil and substitute six turns 
ol No. 18 enameled wire. Space the 
winding the full length of the form. 

Remove all wire except the last layer 
from the plate coil of the 12SK7 r.f, 
tube. This should leave about nine turns. 

Remove all wire from the 12K8 con- 



verter signal grid coil (the one con- 
nected to the grid cap of the tube) 
and rewind with five turns of No, 18 
enameled. Space it the full length of 
the form. 

The coil connected to the first tfiid ot 
the 12K8 is left as is. The coil to which 
it is coupled should be unwound and 
replaced with five turns of No. 18 
enameled, un spaced. 

From each section of the main tun- 
ing capacitor remove all rotor plates 
except two in each line. Leave the two 
right-hand plates (as viewed from the 
rear) on each section intact. 

RADIO- ELECTRONICS for 
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CAPITOl RADIO ENGINEERING INSTITUTE — Pioneer in Radio Engineering Instruction Since 1927 



RADIO SERVICEMEN! 

Train with one of 
America's 
Foremost 
Technical 
Institutes 



Practical New Home Study Course 
Teaches You to Install & Service 

TELEVISION and 
FM RECEIVERS 




RADIO SERVICE DIVISION OF 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An AecruMled Technical Instil ate 

Dept. 5128, 16th & Park Rood, N. W., Washington 10, D. C. 

Branch Offices; N. Y. 7. 170 Broadway; San Francisco 2, 760 Market St. 
DECEMBER. 1948 



IF TELEVISION installation and repair is over 
your head, before many months roll bv vou'll 
be as obsolete as a variable grid leak or a 201 -A tube! 
The shop without qualified FM or TV repairmen 
might as well close up and sell apples . . . because 
the repair business will go to the men with ability 
to do a scientific servicing job on EVKRY KIM) 
of receiver. The most conservative estimates in- 
dicate that about 800.000 TV sets will be produced 
this year— and experts tell us that within 4 or 5 
years there'll he some 11.000,000 in use. FM figures 
are equally impressive: there will be 4,000,000 more 
radios with FM as we enter 1949. 

There are thousands of good radio repairmen 
who don't know a blinking pedestal from a kine- 
scope. For them, and for the man with limited 
experience who has real ambition and inherent 
ability. CRETs new practical course in Television 
and FM Servicing can mean security and increased 
income- The course was developed by the experi- 
enced educators and technical men who have made 
CRKI famous for home study and residence school 
radio-electronic training. It is designed to teach 
what you need to know to install and repair TV 
and FM sets. It won't make you a television 
engineer — it won't make you a million dollars over- 
night. But it will give you systematic methods for 
™j TV installation and maintenance; knowledge 
of TV fundamentals; lessons in basic radio math, 
meters, lenses and mirrors, inductive coupling and 
condensers at ultra-high frequencies; practical ap- 
plication of resonant circuits; TV tubes; FM receiver 
alignment TV antennae; picture synchronization: 
1\ trouble-shooting — and much more. 

Begin Training Now At Home 

Put the knowledge you gain from each lesson to 
work immediately. The course has been tested— 
and proved in the Held. It's intenselv practical 
designed lor one purpose: to help a good radioman 
become a good TV-FM serviceman. Get complete 
details now. 



CAPITOL RADIO ENGINEERING INSTITUTE 

16th A Park Road, N. W., Oepl. 5128, Washing*™ 10. D. C. 

Gentlemen : 

Plow send me complete details of your new hu,... study course 
jm relets Ion r nd FM Servicing. I nm attaching a brief resume 
of my experience, education and present position. 



N AM K 



STREET 



CITY ZONE STATE 

□ I ltd ENTITLED TO TRAINING UNDER C. I. BILL. 
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Radio-Science 



ONLY $ 89' 5 ° IS THE COST! 



r. 




for the SENSATIONAL-NEW-IMPROVED 
10 INCH 

TELEVISION KIT 

Complete with new built-in pretuned and 
aligned 13 Channel tuner, all parts and easy 
step-hy-Htep instructions and schematics. 

$89.50 less tubes 

Kit. complete with all tubes $149,50 

Specially designed cabinet for kit 25.00 

An amazing value! Kith a beginner can assemble one 
«f these tine, new improved televishm klis. 1 He* the 
new 13 channel luiit-p. prewired ami factirf-y all«ne<l 
for the entire television spectrum. I licit quality pans 
a ii<t excellent circuit assure perfect per forma me. Mr- 
cult designed by outstanding T.V. engineers, t onlains 
ltF stage, oscillator an<l mixer. ITscs new 1.1-. eolls 
providing maximum gain ami pietnie derlnil sound 
reeeptliNi is high ouallty FM for yrars of listening 
pleasure. m 
Same Quality and features for 7 KIT 

complete, lass tubes 5 „„i£ 

Complete, with tubes 

Specially designed cabinet for T kit -J 12 : 50 

This kit can be used with Sylvania 10 HP4 10" pic- 
ture tube without modifications. 

7" and 10" KITS AVAILABLE FOR IMMEDIATE 
DELIVERY FROM STOCK! 



The New 
Model II 45 
Battery 
Operated 

SIGNAL 
GENERATOR 

for servicing AM. 
KM anil Television 
Receivers. R.F. fre- 

inifHfic.4 from pu 
Kilocycles to :«0 
Megacycles U".» Ke. 
to I -.7* Mr. "n Kun- 
ilanifiil .lis ami from 
11 Me. to Mr. 
shielded test le.nl. 
ti'i ie> and Instructions, 




on llai iirs>. Complete with 

self ron»lt>«il bat* $27.75 




The New Model TC-50 

TUBE 
AND SET 
TESTER 

A complete labnratorv. 
all purpose test-in- 
strument, this versa- 
tile combination tube 
and set tester will ac- 
I eurateiy test all up- 
to-date d e s i q n e d 
tubes. The multi- 
meter section affords 
many necessary meas- 
urements for every- 
day'* service work. 
Tlie New Model Trim Tube ami Set Tester com- 
bine* seven in.<lriini«iits. IMW.. A.C.\.. IM'.M.A.. 
Ohms, output Meter. l»eeiUl Meiei muI Tube f*M*r ; 
Knll ii ale accuracy 1o 1* , . KnulMi lte.i.lin« <.OOl> 
ami It Ah scale for lesiilo! lube*. Obsolescence minted 
to absolute minimum. Simple and ouiek Lading eharis 
fur ttih» testing. Multtmeler section affords most pop- 
ular everyday'* measurements. 

Mo.iel TV -»>l Tu»ie ami Set Teller npel.lte< mi fll> 120 
Volt* iW iveles AC. ll.wiscd in a MnrdJ" beautiful 
portable, hand -rubbed cabinet, Complete uilh test 
leads, tube charts and all detailed, operatliu! in- 
^ructions. „ M S3 9 50 

Size 8* x lo»4* x 5" NET ?"' JU 



IMMEDIATE DELIVERY FROM STOCK 



All orders filled same day received 



Transmission Lines 



By ROBERT C. PAINE 



A TRANSMISSION line conveys 
power or communication sig- 
nals from one point to another. 
It may be electrically "long" or 
"short." The "length" depends on the 
frequency and the wave length. At a 
power-line frequency of 60 cycles per 
second a wave length is approximately 
300,000,000 GO, or 5,000,000 meters long, 
roughly 3,000 miles. A radio frequency 
of 100 kc has a wave length of 3,000 
meters. 

The effects of reflection of waves be- 
gin to be barely noticeable on lines .01 
wave length long and may become seri- 
ous as wave length is approached. 
So it may be said that a transmission 
line begins to be "long" when it is over 
.01 wave length. 

At 10 kc a line would have to be over 
300 meters long, nearly a quarter of a 
mile, before reflection effects could be 
noticed at all. So we see that at audio 
frequencies a line must be very long in- 
deed to lie a "long line." At 10 mc, how- 
ever, a transmission line starts to be 
"long" when over 0.3 meter, although 
serious standing waves would not occur 
until it approached a length of about 6 
meters. At 100 mc, in the middle of 
the new FM band, .01 wave length is 
only 3 cm, not much over an inch. 

But in the ultra-high region, the 
merest scrap of wire becomes a "long 
line." So with greater activity on the 
higher frequencies, reflection becomes 
very important. 

If the line is not properly terminated, 
electromagnetic waves are reflected 
from the distant end. The returning 
waves meet the waves from the gene- 
rator in such a way as to add up at some 
points and subtract at others. This re- 
sults in fixed points of high and low 
voltage and high and low current which 
are known as standing waves. (Reflec- 
tion also occurs on short lines, but there 
is so little difference in phase between 
the outgoing and reflected waves that 
standing waves are negligible.) 

Standing waves can be kept low or 
eliminated by proper line terminations 
and impedance-matching methods. 
Standing waves are harmful because 
they result in power losses due to heavy 
currents at certain points, which heat 
the conductors, and high voltages at 
other points, which increase the losses 
in the insulation. These standing-wave 
voltages can become high enough to 
break down the insulation. 

Where standing waves exist, the im- 
pedance of the load as seen by the gen- 
erator at the input end of the line va- 
ries with frequency and the length of 
the line. This interferes with proper 
loading of the generator. The load im- 
pedance should equal that of the gen- 
erator at all times for greatest power 



transfer. The impedance of a receiver 
should match that of the antenna, as 
seen at the input end of the transmis- 
sion line, to get the greatest signal. 

The conductors of a transmission line 
actually form a wave guide on which 
energy exists in the form of a traveling 
electromagnetic field. The electromag- 
netic field consists of an electric field 
between the conductors and a magnetic 
field encircling them. These fields extend 
indefinitely out into space; a portion of 
them is shown in Fig. 1. The solid lines 




-MAGNETIC FIELD ELECTRIC FIELC 



• wire 

Fig. I — End view of line and fields around it. 

represent the magnetic field and the 
dashed lines the electric field. The line 
wires are shown in cross section. 

On a line terminated by an open cir- 
cuit the magnetic field collapses on 
reaching the open end of the wires, 
since the current flow is interrupted at 
that point. This sudden collapse of the 
field produces a reflected voltage wave 
of such polarity as to add to the initial 
wave, causing a maximum of voltage at 
the end of the line. 

On a lin r terminated by a short cir- 
cuit, the electric field collapses on reach- 
ing the end, since there can be no volt- 
age across the short circuit. This pro- 
duces a reflected current wave in such 
a direction as to add to the initial cur- 
rent, causing a maximum of current at 
the end of the line. 

Fig. 2 shows the reflected waves of 
voltage (solid line) and current (dashed 
line) on an open-circuited line 13/18 
wave length or 2G0 degrees long (one 
wave length is 360 electrical degrees). 
The current is zero at the open end of 
the line B, but the voltage is maximum 
there. At a quarter wave length (or 90 
degrees) from the open end, the cur- 
rent is maximum and the voltage zero 
(for a no-loss line). At the generator 

RADIO-ELECTRONICS fcr 
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end of the line, the voltage is relatively 
low. 

The effect of this length of line is to 
increase the voltage at the output to a 
much greater value than that at the in- 
put end, much as a tuned circuit (coil 
and condenser) multiplies voltage. 

However, on a line with reflections, 
there may be several points at which 
maximum voltage appears, such as at 
A and B in Fig 2, 

Fig. 3 shows a short-circuited line of 
the same length. Here the current is at 
a maximum and the voltage zero at the 
shorted end. This line results in an out- 
put current much greater than that at 
the input end. There is only a slight 
multiplication of the input voltage at 
the voltage peaks, since the input is 
eon nee ted at a point near a voltage 
peak. As shown, the input voltage of 
Fig, 3 is higher than in Fig. 2. yet the 
voltage peaks are of the same height. 

Reflection of waves at the end of the 
line can be understood more easily by 
thinking of familiar low-frequency cir- 
cuits. In the open-circuited line, consider 
the somewhat similar case of a coil in 
which current is flowing, with energy 
stored in the surrounding magnetic 
field. When the circuit is broken, col- 
lapse of the magnetic field causes en- 
ergy to reappear as a momentarily in- 
creased voltage of a polarity which 
tends to cause current to flow in the 
same direction as befoie the circuit was 
broken, often causing a spark. Auto- 
mobile ignition coils use this principle. 

As a parallel to the example of the 
short-circuited line, consider the two 
charged plates of a condenser, in which 
energy is stored in the electric field. 
When the charged plates are connected 
together, the electric field collapses. Its 
energy reappears in the magnetic field 
of the current which flows momentarily 
from the positive to the negative plate. 
(One type of magnetizer for permanent 




Fig- 2 — Voltage and current on an open line. 

magnets is based on this principle; it 
causes a very high current to flow for 
an instant by the discharge of large 
condensers.) 

When the transmission line is termi- 
nated by a load of any kind, the energy 
of both the electric and magnetic fields 
traveling toward the load is partially or 
wholly absorbed and dissipated in 'the 
load. The percentage of absorption de- 
pends upon the load impedance. On a 
line terminated by pine eapaeitivc or 
inductive reactance, no energy can lie 
absorbed by the load; but energy from 
the electric field can be momentarily 
stored in a capacitan e, and energy 
from the magnetic field tan be momen- 
tarily stored in an inductance. Since 
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this energy is almost instantly returned 
to the line, the wave is completelv re- 
flected. 

The reflected wave can have any 
phase relation to the incident generated 
wave, depending on the type of termi- 
nating impedance, with different cor- 
responding patterns of standing waves 
in which voltage and current maxima 
may occur at other points than those 
shown in Figs. 2 and 3. 

To understand how standing waves 
can be eliminated, imagine a uniform 
transmission line extending to infinity. 
On such a line outgoing waves wouid 
never reach the distant end so there 
could be no reflection and no standing 
waves. The input voltage would have a 
constant ratio to the input current for 
any particular type of line. This ratio 
is a measure of input impedance be- 
cause Z=E/I, Should sections be suc- 
cessively cut off the input end, the same 
impedance would appear at each new 
input end. 

This is because the impedance of a 
transmission line is controlled by two 
factors — the inductance of the conduc- 
tors, and the capacitance l>etween them. 
Both these increase with increasing line 
length — but the increasing inductance 
increases the reactance of the line, while 
the increasing capacitance decreases it. 
So if (for example) the impedance of a 
3- mile line were measured in three suc- 
cessive 1-mile sections, then the whole 
line measured, the four impedances 
would be the same. The whole line has 
the same impedance as a part of it. 
This impedance is known both as the 
Herat ice (literally "repeating") im- 
pedance and also the characteristic or 
Burgs impedance. 

Although such an infinite line is im- 
possible, any uniform line can be term- 
inated in a certain load impedance 
which eliminates standing waves and 
gives a constant input impedance re- 
gardless of line length. The line would 
appear at its input to be the same as 
an infinite line, and the impedance seen 
would be equal to its characteristic. 

The characteristic impedance is usual- 
ly designated Z„. This impedance — for 
low-loss radio transmission lines — is 
practically pure resistance, so it is some- 
times designated R... If a line is termi- 
nated in its characteristic impedance, 
the energy of the electromagnetic wave 
is completely absorbed by the load and 
no reflection takes place. 

The input impedance of any trans- 
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the 



Pig. 3 — Voltage and current on shorted line. 

mission line is determined by the ratio 
of input voltage to input current. The 
input voltage shown in Fig. 2 is low 
and the current high, showing that the 
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ARE YOU A D/AL JOCJTfy? 




FM-AM TUNER KC-8. Features automatic fre- 
quency control, most revolutionary develop- 
ment in FM design — entirely eliminates 
drift and multiple tuning responses. Nine 
shielded miniature tubes plus rectifier in- 
clude double limiter and tuned RF stage in 
both FM and AM. Low-impedance loop, 
enabling flexibility in mounting, provides 
low* noise AM reception. Rear socket pro- 
vides easy access to 6. 3- volt AC and excep- 
tionally well-filtered DC for supplying ex- 
ternal pre amplifiers, additional pilot lights, 
etc. Controls include separate bass, treble 
and switch positions (or phonograph and 



television audio inputs. Polished chrome 
chassis. Audio cable, escutcheon, deads, 
antennae, and detailed installation instruc- 
tions furnished. 

HI-FIOELITY AMPLIFIER RC-2. High-impedance 
input; 1 2 watts output at 1% distortion. Taps: 
4, 6. 8, 15. 500 ohms. 65 db gain, including 
inverse feedback. Uniform frequency re- 
sponse from 20 to 20.000 cycles up to 8 
watts output. Hum 65 db below rated out- 
put. Tubes: 6J5. 6SN7. (2) 6V6. 5Y3. Dur- 
able polished chrome chassis. 



Sold by Better Distributors. Write for Circular M B*' 



7<ie RADIO CRAFTSMEN, 7*c. 

1341 S. MICHIGAN AVENUE, CHICAGO S, ILL, 



insulators are used where relatively 
high impedance is desired. A ribbon type 
consisting of two parallel wires spaced 
by a flexible dielectric is used for lower 
impedances. These lines have standard- 
ized values such as 75, 150, and 300 
ohms. Parallel lines are subject to some 
extent to interfering external voltages. 
Co-axial lines are much more completely 
shielded from interference by the outer 
conductor. Common impedance values 
for the solid-dielectric co-axial lines are 
52 and 75 ohms. 

The conductors of parallel lines are 



AUT-0- 

LDt knar With AUT 0-L0K 
you fat your station at only one 
dial totting — aasily, quickly and 
positively and It's locked against 
drifting. 





input impedance is low. But in Fig. 3 the 
input voltage is high and the current 
low, indicating a high input impedance 
for the same length of line but with a 
different termination. By selecting 
lengths between 180 and 270 degrees, the 
impedance of either the open line of Fig. 
2 or the shorted line of Fig. 3 may be 
made to vary from a very low to a very 
high value, the impedance of the open 
line being greatest at 180, and that of 
the shorted line at 270 (or 90) degrees. 

When a transmission line is termi- 
nated by any impedance other than its 
characteristic one, its input impedance 
varies with the length of the line and 
the frequency. The formulas are rather 
complex. So it is generally more con- 
venient to calculate input impedance 



by means of some of the various charts 
available*. 

The characteristic impedance of air- 
spaced parallel-wire lines depends on the 
diameter d of the wires and the center- 
to-center distance D between them. Z« in 
ohms = 276 log,,, 2D/d. Values of Z 0 for 
various sizes of wire and spacing are 
shown in Fig. 4. For concentric lines 
(air-spaced), Zc = 138 logio D/d, where 
d is the diameter of the inner conductor 
and D is the inner diameter of the outer 
conductor or sheath. Values for va- 
rious ratios are shown in Fig. 5. 

There are many types of transmis- 
sion lines. Parallel wires supported by 

* Robert C. Paine, "Graphical Solution of Voltage 
and Current Distribution and Impedance of 
Transmission Lines," Proceedings I.R.E., Nov. 
1944, p. 686. 



I 2 3 4 S 6 7 8 9 10 

SPACING IN INCHES C0> 
Fig. 4— Impedance values of parallel lines. 

balanced to ground; the conductors of 
co-axial lines are unbalanced. When co- 
axial lines are connected to parallel 
lines or balanced loads, it is necessary 
to take special measures to maintain 
balance. In transmission lines where 
the conductors are separated by a con- 
tinuous dielectric other than air, the 
speed of transmitted waves becomes 
somewhat less than that in air and the 
wave length is from 5 r 'r to 20 # less. 
The correct values are furnished by the 
various manufacturers. 

There are various methods of match- 
ing the impedance of the load to the 
line to eliminate or reduce standing 
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Fig. 5 — Impedance chart for concentric lines. 



waves. There are also circuits in which 
standing waves can be useful. These 
will be discussed in subsequent articles. 

RADIO-ELECTRONICS for 
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BEGINNERS! LEARN BASIC 
RADIO-ELECTRONICS 

as fast as you can read! 




LEARN FAST! 
LEARN RIGHT! 



No matter what phase of Radio or 
Flectronic work you'd like to specuihze 
in, vou'll need the baMC training that 
GhirardTs ' ... lb.. 972-j>a>re KADlO 
PHYSICS COURSE bonk Kives. 
More people have gotten their start 
from this uriant hook than any other 
book or course! On a survey amonK 
hundreds of radio service experts, 
engineers* instructors, etc., 9 out of 
10 said that Cihi ranli's RADIO 
PHYSICS COURSE is the finest, 
easiest - to - understand Radio - Elec- 
tronic Training Course on the mar- 
ket. And you buy it for only $5 for 
the complete course — on a money - 
hack guarantee basis ! 

36 COURSES IN ONE! 

radio physics coo^is , »* esnc- 

daily written f«>» hum* -luily win mat an 
hiMtnirt»r. Nothing is omitted or con- 
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i»f 'M ritnpb'tv «"or»t'> if one big hook. 
It hrokrn Into Motion: and «»»ld as a 
series of I»hw»hn. ytm'.l regard it as a 
Imrgita ti $■>» -r Mioti*. I ^ til vmu gel it 
all »l miii •! Ymi Lain an f:«5t ;»s you 
r:ui mm. I. Sut>)«H'U Itlat *wm plKhb' 
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rryst it rk'iii l»<uli in trXi :in<l hy over 
r,0S rli-ar idrttMvs aii'l diagrams. Mall 
cnni.Ofi today. Itftiiriiilier. ymi don't ic- 
lually ii>k .. i en. i»l It In HAY KX- 
AM I NATION JULIO' I'R'ITKCTS YOU 
KIJ LLY ! 



LEARN TO REPAIR RADIOS 
THIS FAST, EASY WAY! 

You don't have to he an expert to make ordi- 
nary repairs in 4 RADIOS OUT OF 5! You 
don't need a lot of hijrh- priced test equipment! 
Every receiver has its "weak*' spots that jiive 
trouble first. Ghirardi has compiled case histories 
of these common troubles into a bijr 744-page 
RADIO TROUBLES HOOTER'S HANDBOOK. 
When you want to repair a set. just look up its 
make and model number. I times out of 5 the book 
tells you what the trouble is and exactly how to fix 
it with a few simple tools. It's a service short cut that 
really works. The book pays for itself in time saved 
THE* FIRST TIME YOU USE IT. Smart servicemen 
use it on every job. 

DO TWO JOBS ... IN THE TIME 
NORMALLY REQUIRED FOR ONE! 

lODIO TROUULES HOOTER'S HANDBOOK tells you 
what to lo ami exactly how to do it in repairing practically 
every railio model in use today. Ami that i> just the he- 
ginrtintf. It also contains the most complete, genuinely help- 
ful Tube Ch^it you've ever seen. Dozens of pages contain 
l-F alignment peak* for ever 20,000 ftltperhetti and data on 
1-1 transformer trmibles. Hundreds of additional putres con- 
tain tables, graphs, charts and service information to^ help 
you n pair any radii* ever made easier. AND TWICE AS 
FAST! You get the complete, manual-si/.e book for only $5. 
See money saving oiler below » 



Let this 

"AUTOMATIC 
TEACHER" 

show you exactly 
how to repair 
OVER 480 0 
RADIO MODELS 
Fix Radios Without 
Costly Test 
Equipment 



Get a complete PROFESSIONAL 
RADIO SERVICE TRAINING 

At Home Without An instructor 

Ghirardi* famous 1300-paCe MODERN 
RADIO SERVICING is a complete, 1 -volume 
course in PROFESSION A L» service methods 
.if the kind that open iU>rs to big money op- 
portunities which only scientifically-trained 
men can grasp. It shows how to :ivi»id guess- 
work by analyzing radio and other electronic 
circuits by professional methods. Explains how 
all basic tyt»es of radio test instruments work. 
Tells when, why. where anil exactly how to 
use them. Shows how to 1 ruiihleshoot both" 
circuits and complete equipment ; how to make 
repairs and replacements ; how t>n analy/.e 
components— even how to run a successful 
radio service business of your own. 

Trouble Shooting Instruments 
and repair 

MODERN RADIO SERVICING is in- 
valuable as a "rc-fresher" course for men al- 
ready in the radio servire business -anil it's 
worth its weight in «old to service beginner* 1 
Everything is explained so clearly it can 
easily be understood at home without an in- 
structor. 700 clear illustrations and 720 Self- 
Test Review Questions speed up learning. 
Onlv $5 for the big -J lb. book — on our 10-DAY 
FRKK EXAMINATION OFI'ER. See money- 
saving otter in coupon. 
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MONEY SAVING ^ 
SPECIAL OFFER ! 

Let Ghirardi's RADIO TROUBLESHOOTER'S 
HANDBOOK save you time and money on 
common service jobs. Let his MODERN 
RADIO SERVICING train you for professional 
service work of all kinds! Get BOTH big 
books for only $9. 50 ($10.50 for 
eign.) See Money -Saving Offer 
in coupon. 
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NEW BATTERY HAS LONG LIFE 

A dry battery developed by National 
Carlton Company for usi» in hearing 
ai<ls will i^ivo satisfactory service three 
times as long as a standard cell of the 
same weight. The new Kve ready 1005-1% 
hearintj-aid A -cell, like other hatteries, 
needs oxygen to neutralise the hydrogen 
which would otherwise collect on its 
carbon electrode. However, the 1005-K. 
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DON'T BUY 

0 M.u„eti( TAPE RECORDER 



UNTIL 



you find out about the remarkable new in* m 

strument that DOUBLES your playing time — • 

cuts your tape costs in HALF! Write today • 
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Radio Electronics brings you the 
latest news from all branches of the 
ind ustry. 
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instead of using oxygen-liberating man- 
ganese dioxide — a depolarizer — draws 
its oxygen from the air. The large 
space taken in the ordinary cell by the 
manganese dioxide is thus free in the 
new unit to hold a larger supply of 
active chemicals. 

What allows the battery to draw its 
oxygen from the air is its peculiar "in- 
side-out" construction. Most flashlight 
cells have a zinc casing with a carl ton 
rod up the middle. The 1005-K has, as 
the diagram shows, a zinc core between 
two plates of porous carbon. The car- 
bon plates are placed against openings 
in the sides of the case. In manufac- 
ture a strip of adhesive tape covers the 
windows. Before use. the buyer peels 
off the tape. 

At present the cell is being made only 
for use as an A- battery in hearing aids. 
However, other sizes and styles will he 
marketed when uses are found. An at- 
tribute of the cell which may make it 
especially valuable is the constancy of 
its voltage during its life. 

TV SET ADS MISLEADING 

TV set advertising is sometimes 
misleading, according to a statement by 
Raymond B. Willson. operating mana- 
ger of the National Better Business 
Bureau in a bulletin issued recently. 

The Bureau has received numerous 
complaints that some seU advertised as 
"receiving all channels" actually will 
not receive the high-frequency stations 
at all. or if they do, reception is poor. 

The Bureau recommended that the 
mini bar of channels which can be re- 
ceived should be clearly stated in all 
advertising unless the receiver will 
actually receive all 12. It also said that 
installation charges should be fully and 
correctly stated in all advertising mate- 
rial. 

RADIO-ELECTRONICS for 



WWW. i 



79 




CROSS POINTER 
INDICATOR 

Dual 0-200 mirrnamp. moveitiem 
in y case. Kuril movement 
drought cut to i> let hi reccptarli- 
ul tear. llilttitl.llv iisnl <TC CA 
in 1I.S i-ilti]|iniuil. Ntu 



DYNAMOTORS 



INSTRUCTION MANUALS 

itc a i* \w $1.25 

SCU LSI $1.25 >!;»rk II 1.00 

ZA Eqpt 1.00 Si' It '.os 1.00 

1.00 

VIBRATORS 

TK I J10. 12 vdc. . r > ]»Jn $1.20 

OAK V-<M75. 21-32 Mir. 7 pin 1. 10 

Mat. Tyjn- <;.-»:ili' 12 vile, 5 nin 1.25 

M;.l. Type l\*>2\* (', 12 vilr. \ i-ln 1.15 

liailuan VH2. •» \. ti |iin <.n*ei.i1 1.40 

Atfrs. iiiianlities in all tM'. - avniljhle. 

XMTR TUNING UNITS 

For BC *;I0; Tl' 48 (2.j-:j met: TV 47 (2-2.f> iticK 

TT r»:i l«-12 me I. Kach $1.75 

Kur Hi' 22IiAX Tl' 17 (2.1 in. >: IT IX CI 4.5 

mrt. Kuril $1.95 

Itr* ftm-A. A tit iima LomiMnk mm fr,r IM :t7~ A: 

III! 1»1 . $2.75 

fi-M-etlmi ct'liimir raparitnr. lit 4»:n mmf. 4(M) ulr. 
i>ri finally unit! fur Collins AltT-13 Sliitl $ .69 





Input 


Output 


Radio 




Type 


Volts Amps 


Volts 


Amps 


Set 


Price* 


on 77 KM 


14 


40 


llPt.HI 


.O.MI 


IP' 191 


$20. lilt N 














$1 I.11O UN 


PE 73 


2X 


19 


• >•(-' 


■I 


Itr ;<7" 


$2 l.f.tl N 


DM 21 


1 1 






■ ' 


in* :hj 


r» i'N 


DM 2ICX 


'JS 


l.l! 


X> - 




llC ;|]2 


$:j 15 n 


DM 25 


rj 


2.3 


2: 


■ _ 1 


Ul ' 3»!7 


$2 111 I.N 




L'S 


1.25 


■' 


tl< II 


1U ' 3 IX 


jv >; 


DM 3*"* 


28 


7 


54<> 




Itr 45« 


$:»!:.■> N 


DM 42 


n 


4»5 




J 1 It 


Si 'It ollli 


>fi..->ii |.\ 








Hi :U 


tljH 












1 s 








PE 55 


12 




50m 


. HHI 


sen sin 


$5.25 LX 


PE 86 


2S 




250 


.Ollli 


itr 3« 


$:{.05 N 


PE 101 C 


VA 2(i 


I2.;|/ 


4<H) 


.IT> 


SCll 515 


$5.23 N 








8(111 


ii2«i 












9 At' 


1.12 






BD AR 93 


JS 


3.25 


375 


.150 




$1.95 N 


23350 




17.-, 


•JX5 


.ii7"i 


APNl 


$:t.5(t N 


3".Xm4:»K 


28 


1.2 


2''? 


.lt»,n 




$3. r .H N 


ZA .0515 


12, 21 


4/2 


5410 


U5H 




$3.95 N 


II- la pack 


12 


9.4 


27 


.11(1 


Mark II 










r»(HJ 


.050 




$9.95 N 


•N— New. 


LN— Like 


New 










BAND PASS FILTER 

* 70473. Sharp band Pass 
peaki-il at 7nO cps. Banrt- 
ui.lt It: 65» iyile« at 2n till. 
Ilmiii from pt-ak. Iligh-to- 
hich imiH-ihuice. Can. bo 
plUUKi*! itilo phone output <rf 
muiwr fur kixnI results. <"ut< 
>ui i|ltM. New witii C7 25 
iliriilt diagram... S'» fc * > » fc -' 



GREAT TUBE VALUES 



SCR 610 11-10 METER PORTABLE 
MOBILE RIG 

SCR BIO nnriaMc traru-miltcr-rvrr iver. 27 to :»H.9 
mr. crystal ohiroll^l. usmtr KM for efficient opcr- 
atton. Out coukiM* of Xmtr-rr\r Ht" 659 an.: 
IMtwCr supply I'K 97 . . . «i|>Cr.ititiK ^ _ _ 
from 6 or 1 a vile. Kllirhtly n-e<l. S25 00 
cxcctteiit coii.IHIoIi. Le>.>. xtaU . »^^^.ww 



INVERTERS 

PE 206-A: Input: 28 VDr (o 38 .imp. Output: 80 volts 
(a< .Milt tolt-amps. Sntj cyrli>. Inland. New, ctpmplt'te with 

fin l»ix<l relay, rllu-i. Inst run ion l»«»k $12.50 

PE 218: Input: 25-2H VlX' ^ U2 amps Output: 115 volts 
«J15m» \oIt-aiups 3811.500 Orles. New. Hctm. Sealed. $49.95 



ROTARY BEAM CONTACTOR 
ASSEMBLY 



diam, 



A Heavy duty Contact RinUs. 1 2" wiilc. 
mout'tctl on low«lo»s form with ttearim; 
diam shafl. An excellent unit for feeding that new 
heam. Karh rint; is brought out ti» a >ep»ratc pin. 
New *S.4S ea. 

VFO KIT FOR 80 METERS 

ARCS. Xmir M.O. parts and circuits for that new 
VFO-exclter. Kit consists of (lip rolluwniK: »«029 
M.o. roil: 1 s 5B32 tuiunir r« ndetiser: 1 r 4990 
paddintf rap; I X ARC-5 Xmir. sctiematic. Compleie 
kit S2.7S 



3D' U.S. ARMY SIGNAL CORPS 
RADIO MASTS 

Compleie set fiw the erection of a full flat t»P antenna. 
Of ruKKi-d blyrnnlil ttmstrurtion lelesi'OpiiiK into 3 len- 
foot sediiMis for ea.f so»%s a«<" and transport at itm. A per- 
lert set-up for gelling out. Supplied HWlplete: 2 cimi- 
plrto masts, hardware, shipping irate. ShippiiiK wt. 

30ti His sig corps ^39 50 per set 



AUTOMATIC CODE EQUIPMENT 

Tape I'ullers iMrHlroyl. TP 890. 110-120 t. 

AC DC - $12.50 ea. 

TAPK ItltlDOKS: tMcEllroy) T<i 815. eomplet* $3.50 ea. 

TAPE Mini**: Kor TO-K ami TO II $1.00 

CODE TAPE, blank paper, 8* roUs. 11/16" wide Per roll $.50 



01 A 
1B24 

1HS 

1N5 

IT* 

2C21 

2C22 

2J21-A 

2J22 

2J26 . 

2i27 

2J31 

2J32 . 

2J3S 

2J39 

2JSS 

3J31 

2X2 B79 

3A4 . . . 

3BP1 

3C24 

3C30 

3D6 

3CP1 51 . 
3D21.A 
3DPI . ■ 
3EP1 
3FP7 . 
3GP1 ■ 
3QS 
5BP1 
5BP4 ". . 
SCP1 
SFP7 . 
SJP2 
SJ30 . . 
6AC7 . . 



% .45 6V6CT 
4.»S 7C4 
.5S 7tS 
.69 7C6 
.69,lOY 
.69 12A6 
.69 12GP7 
25.0C 12KBV 
25. OO 125F7 



.79 B04 
OO 815 

L.OC S36 
.72 837 



6JS 

6K7 

6L6GA 

65C7 

65L7 



12SR7 . 
15R 
28D7 

30 tSaec). 
45 I5p«<>- 
39 44 
35 51 
227A . . 
225 .... 
26B.A . . . 
255-A . . . 
417A . . . 
530 
531 
532 
559 
562 
615 

703- A 

704- A 

705- A 
707.B 
714AV . . 
7JS-B . 
720BY 
720CY 
721. A . 

723- A ■ . 
724B 

724- D 

725- A 
l.OO 726. A 

.70 BOO 
l.OO SOLA 



2S.00 
25.00 
25. OC 
2S.OO 
2 S.OC 
25. OC 
25.00 
55 00 



3. SO 
l.SO 

a 25 

2.9S 
1.20 
3. SO 

.79 
1.20 
4.95 
3.75 
3 SO 
B.OO 
39.50 
l.OO 
2.00 
I. 

.55 



843 . . . 

860 . . . 

861 . . . 
874 . . . 
876 . . . 
889R . . 
10O5 
1613 
1619 . . 
1824 
1629 . . 
1961 
8012 
9002 
9004 
9006 . . 
CCQ 72. 

er so. . 

F-127 . . 

FC 258A.165.00 
~ 271 . 40.00 



9.95 
2. SO 
1.15 
1.95 
.59 
15.O0 
4O.00 
1.95 
4.95 
78.50 
.35 
.95 
.21 
.85 
.35 
5-00 
3.95 
.65 
.47 
.47 
1.95 
.79 
20.00 



GL 562 

: GL 623. . 
> GL 697. 

; ml 100. 

■ QK 59 . . 
iQK 6O . . . 
f QK ©I 
L QK 62 
5.O0IRCA 932* 
2.O0 VR 91 . . . 
O.OO VR 130 . . 
O.OO VR 135 . . 
3.60 VR 137. . 
2.51 VU 120- . 
1.75 VU 134. 
2.5C WL532 . . 
S.OO WN ISO. 
S.OO WT 260. . 
2.25 t With Cactty. 
1.1C • Photocell. 



7S.OO 
7S.OO 
7S.OO 
60.00 
65. OO 
65.00 
65. OO 
65. OO 
.65 
1.0 
1.25 
1.25 
1.25 
1 OC 
l.OC 
4.75 
3.00 
S.OO 



131-C 

Liberty St. 
New York 7, N.Y. 



All merchandise guaranteed, 

Send Money Order or Check, 



Mail orders promptly filled. All prices, F.O.B. New York City. 
Shipping charges sent C.O.D. 



COMMUNICATIONS EQUIPMENT CO. 

MANUFACTURERS QUANTITIES AVAILABLE 



PHONE 
DIGBY 
9-4124 




TUBES! 



■ S S NATIONALLY T M D C C | 

1 J " ADVERTISED BRANDS I W M k 4ef * 

i T lTAjniri _ Toni-S*l — Nwt3o»fl! Unign — Hg T ib#*ii — PMko — Hr+r*n | 

All ntWf tufarL. lQD^o q.n ran hNid. Individual^ bo-tJ. 



H WCA — Kearad • 



ELECTRIC PORTABLE PHONOGRAPH 

Ia-4,tli E ii4tv CiH...-ivl. i W Jit \ii|i.kllpi P1a\s 
ll iu-U .-i«-«»*dts 11 It 1 1 ,iMf IikiiI inch 
Al-h n 1 ntraktfr. it 1 .. >■ iiai «p-r.i. 

T-ir stiit ng aiiii lltpl. IHiJHj |... kt.|. 
Kl/e Ir-NU-x-'j" lJ-.t fnnr $ni.U?j 

$15.95 

..... $14.95 



NET PRICE .. .. 
LOTS OF THREE 





SPECIAL PURPOSE 






RADIO 


TUBES 




IB22 


$ 4.95 


»07 , , ,. „ 


1 u 


3B24 


1.95 


7 i- 


:• t. 


3BPI 


9% 


?n|i 


1 cjI 


3HP7 


|atfl 


7i1J4 


Z.« 


5API 


Effl 


17t 


.» 


5CP7 


I3.S& 


Inl.l . . 


. A 1 


5JP4 




SWbl 


.■■I 


7BP7 


s.y.i 


VT- 2 


Mi 


I2GP7 


1. ■ . 


211 . 





SPEAKERS 

4" P.M. Speaker $1.25 

5* P.M. Speaker 1 ,25 

6* P.M. Speaker ; 1 .98 



SPECIAL! 
VOLUME CONTROL 

V2 meg with switch 3 for 99c 

TERMS: 25° o with Order- 
Balance C.O.D. — F.O.B. Chicago 
Prices Subject to Change 
Without Notice 
Notice: Minimum Order $2.00 



TYPE 


PRICE 


TYPE 


PRICE 


TYPE 


PRICE 


0A4G 


. .$ .96 


IT5GT . 


96 


6F5GT 


60 


niA 


. .60 


IV 


M 


6F6 . . 


72 


GY4 


1.72 


2A3 .. . 


. 1 


6F6G 


.60 


"ZA 


.80 


2A4G 


1.1: 


6F7 ... 


. 1.15 


IA3 


.80 


2A5 


M 


6F8G 


. 1.15 


IA4P 


1 40 


2A6 . 


.nfi 


6G6G 


% 


IA5GT 


... .65 


2B7 


.in 


6H6.GT 


60 


1 AC 


1.15 


2X2 


iJb 


6J5.GT . 


. . .54 


1 A7GT 


. . .72 


3A4 


. .72 


6J6 ... 


96 


IB4P 


. . . 1 .40 


3B7 1291 


.96 


6J7 


.72 


IB5 25S 


. . MS 


306 1299 




T.K6GT 


54 


IC5GT 


.80 


3Q4 


hi 


6K7.G 


60 


Irf 


... 1.15 


3Q5GT 


.hi 


6K8 


.85 


li:7 


1 1 " 


3S4 




6L5G 


96 


ID5GP 


1.40 


;.R4GY 


r.is 


6L6GA 


1 15 


ID7G 


1 15 


■-T4 


..i.M 


*L7 


1 15 


ID8GP 


. . 1 .40 


LUG 




6N7 


.85 


IE5GP 


... I.*t 


5V4G 




6P5GT 


.80 


IE7GT 


1 40 


5X4G 




6Q7 


72 


1 r 4. 




5Y3GT 


.1:. 


6R7 


96 


mi; 




5Y4G 


.. .34 


6RSGT 


.65 


IMI 


1.40 


5Z3 


.•Ea 


6S7 


. .96 




.96 


5Z4 


HI 


6SA7.GT 


. .60 


IG5G 


V' 


6A3 


.pt 


6S8GT 


.B5 


IG6GT 


.n* 


6A4 LA 


l.l.-. 


l»-,B7-Y 


.85 


IH4G 


.80 


6A6 


.1*1 


i:SC7 


. .72 


IH5GT 


.60 


6A7 


.71 


*SD7GT 


1 hi* 


IH6G 


1 15 


6A8GT 


.72 


6SF3 


, ,72 


hJhG 


96 


6AB7 


1 r. 


6SF7 


.72 


IU .... 


.72 


6AC7 


,m 


■ iGG7 


.72 


ILA4 


96 


6AD7G 


l.l: 


■ :::H7 


.80 


ILA6 


.% 


RAF6G 


. .!4* 


■-SJ7 


.60 


ILB4 


.96 


6AG5 


.!»! 


SK7GT 


. .60 


ILC5 


.M. 


6AG7 


LIS 


=SL7GT 


,85 


ILD5 


•v 


6AK5 


. .fiil 


i- iSN7GT 


8C 


ILG5 ., 


■H 


fiALS . 


. .71 


6SQ7 


60 


ILE3 . 


,m> 


i.Ai: 


St, 


6SR7 


,65 


1 LH4 


.. .^c 


HAW .. 


80 


■SS7 


.65 


ILN5 


.. .96 


6AT6 .. 


.. .54 


^ST7 


.96 


IN5GT 


... 72 


6B4G . 


. . .W 


6SV7 


1 1 . 


Elll ... . 


. . . .72 


6B7 


1.15 


6T7G 


1.15 


IP5GT 


.. .80 


6B8G 


. 1 15 


■ ■U5 


. . .72 


IQ5GT 




PC4 




nuo 


ME 


HJU 




Ms 


611 


l'iU7G 


... .U 


IPS 


.73 


..1:6 


.72 


i V6 


. . iJE 


IS4 .. . 


.85 


i,i:hl; 


1.15 


■ iV6GT 


.72 


IS5 


.65 


abb .... 


.. .60 


m 


.. .96 


IT4 .... 


. . . .72 


6E5 


.. 410 


&W7G . . 


96 



TVPC 

6X5GT 
6Y6G 
6Z7G 
6ZY5G 
7A4 
7A.t . 
7Au . 
TAJ . 
TAH- .. 

rai . 

. I: 

: & 
;&? 



7CE> 
7C7 
TEH 
7E7 
7 FT 
J F& 
, 1; : 

7HT ■ 
7*7 
"K 7 
TLT 

TNT 

TVI 
7W7 

7X71XXF 

7Y4 

7Z4 

I2A 

I2A5 

I2A6 

I2A7 

I2A8 

I2AH7GT 
I2AT6 
I2BA6 . 
I2BE6 . 
I2C8 ... 
I2H6 ... 
I2J5GT 
I2J7GT 
I2K7GT 



PRICE 

. .54 

. 415 
1.40 
.. »0 
. .65 
65 

. . .65 
.65 
65 
65 
65 
65 
65 
65 
■65 
.65 
65 
6 

80 
80 

.96 
9f. 
.. 72 
.96 
.96 
SO 
. .80 
.65 
. .9« 
.96 
4) .96 
455 
,65 
. .65 
. 1.15 
. .98 
I 15 
. .72 
I 15 
. 60 
, . .65 
. . .65 
.. 1.15 
.65 
. .54 
. .72 
. 60 



TYPE PRICE 

12 K8 . .65 

I2SA7GT .. .65 

I2SC7 .80 

I2SF5 .65 

I2SF7 . .72 

I2SG7 , .72 

I2SH7 80 

I2SJ7 60 

I2SK7GT 60 

I2SL7GT .. .85 

I2SN7GT 80 

I2S07GT .60 

I2SR7 80 

1223 .96 

I2Z516Z5) . 1.15 

I4A4 .96 

I4A7 80 

I4B6 .. .80 

I4C7 ...... .80 

I4H7 .. .80 

I4J7 96 

I4N7 96 

1407 ... -80 

I4R7 ... 410 

I4W7 ... .96 

PI .... 1.15 

"J A 80 

?.iA7 .... 1.15 

m li I 6GT .60 

2S2j . . .54 

--1Z6GT ... .54 

it, 65 

HA7 1.15 

27 ..... .54 

H . . .72 

II .96 

17 , 1.15 

L7GT .. 1.15 

D . . 1.15 

H 1.15 

Si 72 

15A5 .65 

3SL6GT .. .60 

]5W4 .45 

35Y4 65 

15I4GT .,, .54 

3M5GT ... ,45 



TYPE PRICE 

36 M 

37 4*5 

38 30 

39 44 .96 

40 ,80 

41 .. .60 

42 . . .60 

45 . .60 

45Z3 65 

45Z5G T , .65 

46 .... 416 

47 .... .85 

48 . . U40 
50 ,1,48 
50A5 
50B5 .n 
50L6GT . . fiO 
50X6 .HO 
50Y6GT .H5 
53 .96 

56 

57 Tl 

70L7GT . . 1.13- 

7IA 72 

75 U 

re J« 

7? ........ _PJ 

78 H 

79 y. 

80 +j 

81 -, L** 

82 Ufr 

83 86 

83V I . I 

1.4 6Z4 , -Ml 
K5 ,u 

19 , , ,n 

II7L7GT . . I,*| 
II7N7GT ,, I 
II7Z3 ,65 
II7Z6GT .. 85 

VR 90 PC 

VR-105 ... t » 
VRI50 ... _W 
9001 ..... JJ0 
FM-I00O . . 1.15 
HY-II7 ... t.15 



FRANKLIN-ELLIS CO. 



1313 We&t Randolph Street ^ 

l>»ptr HC^I2 Chicuqu 7, llliaaif 2 



DECEMBER. 1948 



www.americanradii 



SMSATtONM Bttyf 



New Patents 



COMBINATION 
INTERCOM & RADIO 



Customers Say— 1 

"intercom o/one if worthy 
your low price 
You g«f free o 
6 fob* radi 
this dma\ ph 
rmal utility!" 



A REAL MONEY 
MAKER FOR YOU 




lutercim 

Sub-Statin 



Master Intercom 
Station. Including 6 Tube Radio 



Combines o top-quolily 6 tube superhet receiver, 
plus office or home intercom system in hondsome 
wolnut-veneer cobinetl. Hi- Amplificotion 3 tube 
Intercom permits (nstont communicotion between 
radio-moiter and up to 4 remote subnotions. Any 
remote stotion con coll the master while rodio is 
ploying; coll con be returned to any remote stotion. 
Operates on HO volts AC or DC. 
tt'f hondsome — It's eosy to instolt — It's easy to use! 

Price rWudes Radio Mailer, 1 Remote, SO' wirm 
Original retail price was 
$84.50 with 4 remotes. Buy 
from RSE and SAVE OVER 
50%. 

Brand new— only 400 avail- 



$2 9 95 



Extra Remoles $3.15 



MIDGET I.F.TRANSFORMERS 

Bock again— by papular demand ! 

RSE scores ogoin with o new ond better 
I. FJ 400-500 KC ronge — V£* square x 
3 P high — ceromic based mico trimmers — 
high goin iron cores — pep up old receivers, 
ideol for new construction — ond now ovoil- 
oble in either input or output types — for 
peak performance! Individually boxed 
in the colorful RSE carton. List price $2.t0> 
LRI — input; LR2 — output; 




Matched 
Pair 

69c 



Specify Type. 
Dozen 

$3.95 



Egg Crale 
of 100 

$29.00 




VOLUME 
CONTROLS 

e Our own privote brond — mode by 
o notionolly known manufacturer, e The 
tDffle kind that net for $1.09. e Noise-free corbon con- 
r-vction, standard shaft and bushing, e Individually 
bcxedinour colorful cortoncorrying the RSE equolityseol 
of opprovot. e Comptete with switch, full ronge of sizes. 

10 M ohms 100 M ohms 



15 M ohms 250 M ohms 
35 M ohms 500 M ohms 
50 M ohms 1 Meg ohms 
3 Meg ohms 
500 M Knurled Shoft 
500 M ohms less switch, 39c each, 100 for $35.00 



each 

per 10 
asstd. 



59c 
$ 5.50 



TUBES 

"The All-American Five" 

Here they ore — the fastest movers 
ever made — ot RSE's long discount. 
Brand new, tested top -grades with 
regulor RMA guorontee. Individu- 
ally boxed in eye-appealing 
cartons. Know your supplier — his 
reputation. Shoot us on order to- 
do y — watch your profits zoom to- 
morrow! 

12SA7GT ..65 12SK7GT ..65 
35Z5GT ... .49 50L6GT . . .65 
"All-American Kit", one eoch of above 




Demand This 
Seal of Quality 



12SQ7GT. ..59 
$2.98 

ORDER INSTRUCTIONS 

Minimum order — $2.00. 25% de- 
posit with order required for all 
C.O.D. shipments. Be sure to include 
sufficient postage — excess will be 
refunded. Orders received without 
postage will be shipped 
? :■ press collect. Atl prices 
T.O.B. Oetroit. 




CONTROL OF POWER 

Patent No. 2,444,153 
Samuel C. Coroniti 
(assigned to General Aniline & Film Corp.) 

This discloses a mriiii* of controlling large 
amounts tif power by a small chnnne of fre- 
quency. The power is developed in the plate load 
of :i ihyralroti. This tube is a.e. operated. Its 
grid is connected through K m current llmiterp 
to a point between a resistance i plate resistance 
of the USA7» and a condenser C. The phase of 
the grid voltage depends upon the relative values 
of this resistance ami the condenser. 




The current which flows in the plate circuit 
of a thyratrun is greatest when the plate voltage 
Kp is in phase with the grid voltage Eg. It is 
j&cTo when these voltages are out of phase. 

Two signals are impressed upon the grids of 
the (ISA 7. One of them "PI" is crystal con- 
trolled. The other is variable and is the 
rout rolling factor. It may he generated locally 
or may be received by radio if remote control 
is desired. The parallel circuit Ll-Cl is tuned 
near the heai frequency Kl — V'2. It is designed 
loi high (J for sharp tuning. As \'2 is varietl 
over a narrow range the impedance of the tuned 
circuit varies over a wftle rantrc. Therefore the 
vi Itage across it also change- ami affects the 
plate resistance of the tube. 

When the «SA7 plate resistance is very low 
the grid and plate voltages on the thyratrun 
are almost out of phase. When the resistance 
is very hinh. these Voltages are almost in phase. 
Therefore the power in the load depends upon 
the frequency of F2. 



MAGNETIC SORTER 

Patent No, 2.444,751 
Kenneth L. Scott, Western Springs. III. 
(assigned to Western Electric Co., Inc.) 

This apparatus sorts material acoriliug to 
magnetic properties. The lontf nonmagnetic tube 
divides into two branches at it* lower cud. Here 
a pivoted gate is arranged to open one of the 
passages ami to close the other when a mag- 
netised object is dropped int., the tube. 





The pivot. -I -zntv is fixed *.o :t lever L at right 
angle* u> it. Norma 1 1> I. fnr.-ed to the left 
by a sprint S. Thi« position i- •howti by full 
lines in the Irawinit. When L is ? >ro-d toward* 
the solenoid S$, the lever and »a'e tiike the 
position sh-.wn by dotted lines. 2s'"tc Hint in the 



first case only the passage leading to A, in the 
second case only that to B, is open. 

The vertical tube has two windings. The upper 
one (Sl> i» energized from a d.c. source. The 
other <S2) is connected across an amplifier in- 
put circuit. When an object is dropped into the 
tube it becomes magnetised on passing through 
SI. If it retains magnetism until it goes through 
S2 a voltage will be induced in that winding. 
The voltage change is amplified and energiy.es 
the output relay. S3 is magnetized for a short 
interval. As descrihed previously this opens the 
passage to H into which the object drops. If 
the object does not make a good permanent 
magnet it drops into A. 

FIELD MEASURING TUBE 

Patent No. 2,437,374 
Robert E, Burroughs, Washington, D. C. 
(assigned to Eastman Kodak Co.) 

Originally designed for electronic gun -sights, 
this tube has many other practical applications. 
It is about the size of a walnut and is very 
sensitive. The tul>c contains one cathode, two 
anodes, and a suppressor. In addition there are 
two "compressors" which focus the electrons 
into two distinct beams from cathode to anodes. 

The plate currents are adjusted to be e<iual 
without a magnetic field. Then, if the tube is 
placed in a field the beams are deflected. Usually 
one beam is deflected more than the other, and 
there is an unbalance across the plate loads. 
This voltage unbalance is indicated on a meter 
after amplification. 

An important use of the tube is to indicate 
change of position. A tiny magnet is clamped 
to one object, and the tube is fixed to another. 
When their distance varies, the change in the 
field around the tube shows up on the meter. 
The tube can even lie used to detect weak mag- 
netization of a watch. The motion of the magne- 
tized spring creates the changing field. 



plate 



COMPRESSOR 



-SUPPRESSOR 



PLATE 




AUTOMATIC BEAM CONTROL 

Patent No. 2,448,299 
Arthur Dome. Mineola, N. Y. 
(assigned to United States of America as rep- 
resented by the Sec'y of the Army) 

Automatic control of the maximum beam in- 
tensity on the screen of a cathode-ray tube is 
provided by this patented circuit. This intensity 
increases as the sweep is reduced, and vice-versa. 
If the intensity is maintained too high, the 
screen is damaged. 

The sweep is connected to the deflecting plates 
(or coils i of a cathode-ray tube and also through 
a network to tul»e 1)1. The sweep voltage must 
go positive during some portion of its cycle. 
During the positive period, Dl conducts and 
Charges condenser C, the A side being negative. 




RADIO-ELECTRONICS for 
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IT'S CHRISTMAS ALL YEAR 'ROUND AT SEIKO! 



Yes, from the ton of our tube*, to the bottom 
ol our cartridges we're ALWAYS in holiday 
spirits. Our Presents are our hrices— our Qifts 
are our values! No need to look elsewhere 
WHATEVER the month. 



SPEAKER SPECIAL! 

No doubt about it — 
hero's one of the finest 
speaker* made. You'll 
be in for a pleasant 
surprise when you 
see the name. So 
don't delay— order to- 
day! 

12'- P.M.AI.MCO V,ON'LY J 3.95 

LIMIT 4 TO A CUSTOMER 

MILWAUKEE AUTOMATIC 
RECORD CHANGER 





i otni It with 
AKtalir « > ul I'artniJirp, 
Mounting Spilling iiiitl Full 
Instructions. A ti-rr irle buy! 



Famous VOLUME CONTROLS 



Nationally advertised 
bran. I \n cwtH ioiiul 
buy! All tirao.l n*'\\. 

KtlN'k till now'! 



«Vith Switch 

i i*.Oi tuns V.C. 

2"..«imi ultras \'.V„ 

"lit. (Mill ,||||||. V.t*.. 

io«. inns v.i\ 

With Switch and 

^.'n.oirii i»Imm« \".<*. 

.".oil. »H Inns V.i'. 

1 mvK "lllilS V.I'.. 

2 rueu ohms \\<\. 



sluft 
3* shaft 
a" shaft 
:r .shaft 
Tapped 
11" hhatt 
:r siiaft 
:r shaft 
3" shaft 



only 44c ea. 



THOUSANDS 


OF 




TUBES 








Lots of 


Typo 


Each 


Each 


0Z4 


69 


59 


IA 


45 


39 


IA7 


55 


49 


IA7GT 


55 


49 


IL4 


49 


45 


1 LC6 


69 


59 


1 L H4 


69 


59 


1 LN 5 


69 


59 




69 


59 


1 R5 


55 


49 


1 S5 


59 


55 


J JA 


69 


55 




49 


39 


1 M* 


36 


30 


IV/ 

' J 


45 


39 


2A5 


54 


43 


2 A6 


45 


35 


2A7 


39 


29 


D U A 


GUARANTEE 


2X2 879 


35 


29 


3A4 


49 


39 


3B7 1291 


59 


49 


30.4 


59 


49 


3Q5 


55 


49 


3S4 


55 


45 


3V4 


79 


69 


5U4G 


50 


40 


5W4GT 


39 


34 


5X4G 


39 


35 


5Y3G 


42 


37 


5Y3GT G 


40 


33 


5Z3 


59 


49 


574 


59 


49 


6A7 


50 


45 


6A8GT 


49 


39 


6AC5 


69 


59 
60 


6AC7 1852 


65 


6AG5 


79 


69 


8AH6 


49 


39 


6AK5 


74 


69 


6AL5 


49 


38 


6AL7 


69 


59 


6AN5 


65 


55 


6AQ6 


59 


55 


6AQ7 


65 


59 







Lots of 


Type 


Each 


Each 


6C5GT 


40 


35 


6D6 


49 


45 


6F6GT 


43 


39 


6F7 VT70 


39 


29 


6H6GT. G 


45 


39 


6J5GT G 


45 


39 


6J7G T 


42 


38 


6K6GT G 


45 


39 


6K7 


55 


45 


6K7G 


50 


41 


6K7GT G 


49 


39 


6L5G 


69 


59 




84 


78 




49 


38 


6R/GT 


59 


49 




44 


37 




55 


45 


CCU7RT 




32 


6SJ7GT 


44 


37 


6SK7GT G 


49 


39 


6SL7GT 


49 


47 


6SN7GT 


49 


47 


6SQ7GT G 


44 


37 


6SS7 


59 


49 


6SV7 


55 


49 


6T8 


89 


79 


6U5 6G5 


69 


59 


6U7G 


35 


25 


6V5G 


59 


49 


6V6GT G 


45 


39 


6X5GT G 


49 


39 


7A4 


53 


43 


7A7 


59 


49 


7B6 


49 


44 


7B8 


69 


59 


7C5 


55 


49 


7F7 


49 


44 


7J7 


54 


49 


7N7 


49 


44 


7Q7 


69 


59 


7X7 <XXFM) 


44 


35 


7Y4 


44 


35 







Lots of 


Type 


Each 


Each 


I2K8Y 


35 


25 


I2SA7GT G 


40 


32 


I2SF7 


35 


32 


I2SC7 1634 


49 


39 


I2SG7 


53 


45 


I2SJ7GT 


55 


49 


I2SK7GT G 


45 


35 


12SL7 


49 


43 


I2SN7 


49 


43 


I2S07GT G 


40 


32 


I2SR7 


35 


32 


14A7 


65 


55 


I4B6 


59 


49 


I9T8 


89 


79 



IMMEDIATE 
DELIVERY 



INDIVIDUALLY 
CARTONED 



ALL 


BRAND 


NEW 


6AT6 


49 


39 


6AU6 


49 


39 


6AV6 


49 


39 


6BA6 


49 


39 


6BG6G 


99 


89 


6BE6 


49 


38 


6BH6 


79 


69 


6BJ6 


59 


49 


6C4 


29 


25 



I2A6 


29 


25 




12A8GT 


35 


28 




I2AT6 


50 


45 




I2AT7 


69 


59 




I2AU6 


65 


55 


/ 


I2AV6 


49 


39 


I2BA6 


50 


45 




I2BE6 


50 


45 




I2F5GT 


35 


27 


I2H6 


39 


34 


4 


I2J5GT 


25 


19 


12J7GT 


45 


39 



24A 
25Z5 

25Z6GT G 
26 

27 

32L7GT 

35/51 

35L6GT G 
35 W4 
35 Y 4 

35Z5GT G 
35Z6G 
39 44 
42 

50A5 

50B5 

50L6GT 

56 

57 

58 

76 

77 

78 

80 

83V 

84 6Z4 

85 

89 

99V 

II7Z6GT G 

1231 

1644 



49 


39 


49 


45 


45 


39 


45 


32 


49 


44 


52 


48 


42 


32 


45 


39 


43 


40 


43 


40 


43 


39 


43 


39 


25 


19 


47 


41 


65 


60 


42 


32 


50 


45 


55 


45 


45 


39 


45 


39 


49 


45 


35 


27 


49 


39 


40 


38 


79 


69 


49 


39 


49 


45 


49 


46 


35 


25 


35 


25 


89 


76 


39 


29 


29 


19 



OIL FILLED 
CONDENSERS 

Standard Brand. n>ri?ht 
Typo, stand -tiff 







Insulator*. 




4 


Mfd. 


GOO VDC 


S .45 




MM. 


600 VDC 


.69 




Mfd. 


GOO VDC 


.74 


8 


Mfd. 


600 VDC 


.79 


10 


Mfd. 


600 VDC 


,89 


8 


Mfd. 


1000 VIM* 


1.90 



DIVIDEND 
OF THE MONTH! 

2051 THYRATR0N 
GAS-TETRODE 
TUBE 
only 49c each 
While They Last! 

FREE CIRCULAR 

Our brand new 1949 
Circular will be off 
the press very soon. 
Send us your name 
and address now to be 
sure you are one of 
the first to receive it I 



MINIMUM ORDER SJ.00 

WHEN ORDKHlXr;— Send 
25% deposit for all C.O.D. 
Shipments. Include suf- 
ficient iHHtage — excess 
will be refunded. Orders 
without postage will he 
shipped express collect. 
AH prices F.O.B. New 
York City. 



SENCO RADIO. 



Dept. C, 73 
New York 7, N. Y 



West Broadway 
BEEKMAN 3-6498 



During tne remainder of the cycle, the negative 
voltage adds to that on the condenser and is 
applied to cathode K. This increases the beam 
intensity. 

The greater the sweep, the more intense the 
screen image. A limit is provided by D2 which 
begins to conduct at some critical value. The P 
adjustment set*; the maximum intensity. 

CRYSTAL OSCILLATOR 

Patent No. 2,444.349 
Charles W. Harrison, Flushing, N. Y. 
(assigned to Bell Telephone Labs., Inc.) 

This oscillator, which works well even with 
*luggish crystals, is suitable for driving a trans- 
it* 

,..0001 MAX 




WATCH TIMER 

Patent No. 2,445,916 
Jean L'Esplattenier, La Chaux de Fonds, 
Switzerland 

With this apparatus any watch may be com- 
pared quickly with a standard watch. It indicates 
whether the tested watch runs too slow or too 
fast, and how much of either. 

The watch being tested is shown as W near a 
microphone M. The audio output is amplified and 
connected to a relay RYl. This relay operates 
at every tick of the watch. The standard watch 
S has huilt-in contacts which are closed me- 
chanically at every heat. This watch is adjusted 
to lose one beat every 30 seconds. 

At some instant the beats from W and S will 
coincide. Resistor R is then shorted out to pro- 
vide sufficient voltage from the potentiometer to 
actuate relay RY2. Also relay RYl operates and 
removes the shunt across RY2. Operation of RY2 
starts the stop watch SW. 

Some time later beats from the two watches 
again coincide and again RY2 operates. The stoP 



Crystal Oscillator Parts List 
Ul 470,000 ohms CI. CS — .001 u-f 

R2 -33.000 ohms C2. C4, Co 100 unf. 

K3 — 470 ohms variable 

mitter or as a crystal test set. Frequency and 
amplitude stability are excellent. In addition, the 
frequency is variable over a limited range. Feed, 
back is adjustable to accommodate dilferent typos 
of crystals. 

The tube may be a KS.F7. Circuit constants 
shown are suitable for operation at about 5 me. 
The feedback depends uiN»n the ratio of Co to 
C4. These condensers also tune the transformer 
.secondary to the crystal frequency. The secondary 
should have relatively few turns compared to the 
primary. 

The oscillator frequency is tuned over a small 
range by adjusting the two variable condensers. 
With nuuv active crystals the feedback may lie 
reduced, 

DECEMBER 1948 




ELECTRONIC VOLTAGE 
REGULATOR 

Patent No. 2,445,171 
Wm. S. Graff-Baker, Rugby, England 
(assigned to General Electric Co.) 

Offering greater control range than conven- 
tional regulators, this circuit uses a screen grid 
as VI instead of the usual triode, and there are 
two additional resistors Rl and R3. Also, Rl 
and R2 are ganged so that Rl is automatically 
increased as R3 is adjusted toward the lower 
terminal. In the usual circuit, control becomes 
sluggish as VI nears saturation. The new circuit 
eliminates this difficulty. 

R2 is set near its upper terminal if greater 
voltage output is desired. This increases V2 plate 
current and puts a more negative potential on 
the control grid of Vl. VI does not operate near 
saturation and its grid has sufficient control. 
The value of Rl is small, and VI therefore acts 
like a triode. 

For low voltage across the load, R2 is set 
near the lower terminal. The control grid of 
VI becomes more positive and the tube approaches 
saturation. Therefore, the grid has much less 
control than before. With this setting, however, 
Rl is much greater and VI acts like a screen- 
grid tube. The amplification increases, and the 
grid still controls the regulation. 



watch then stops and indicates the speed of the 
test watch. If W runs correctly, this happens 
exactly 30 seconds later. If it is too slow, it 
occurs later, and if too fast, the beats coincide 
earlier. The stop watch indicator travels around 
once every 30 seconds, and its face is calibrated 
in seconds per day to show the speed of the 
watch, W. 
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AT LAST!! A LOW COST POWER 
UNIT FOR SERVICE WORK 




"A" ELIMINATOR KIT 

#KC 1-10 



only 



jgso 



Including pic- 
torial and 
schematic 
diagrams 



For the first time, we are offering a well-engineered six volt direct current power 
unit for auto-radio and similar service work in kit form!! 

This unit was formerly in the high priced range. Now, we have placed all the essen- 
tial components necessary for construction in kit form, and are offering them to you 
at this low, low price. 

These kits fulfill the long-standing need of every serviceman and technician. They 
are designed to operate from a 115 V.A.C. 50/60 cycle source, and deliver 6 V.D.C. 
well-filtered from three to eight amperes, with a peak rating of ten amperes. The A.C. 
ripple percentage is held to remarkably low values. 

This unit charges a standard auto battery in one day!! 

• Do away with bulky batteries! 

• Do away with corroding fumes! 

• Simplify your service operation ! 

Order this tine kit tor your bench today 11 

No C.O.D.'8. Full remittance with order. Shipping wt., 12 lbs. 

OPAD-GREEN COMPANY 

71 Warren St. Phone: BEekman 3-7385 New York 7, N. Y. 



Ait. Radio Setvlceman 

ADDITIONAL $$$$ FOR YOU EVERY WEEK 

REPAIR ELECTRICAL APPLIANCES 




*15 75 j 

GENERAL ELECTRONIC DISTRIBUTING CO. 



The Model 40 Utility Tester come* 
Housed in « rugged crackle finished 
steel cabinet with portable cover, 
complete with all tost loads and oper- 
ating instructions— only ......... 



WITH THE AID OF THE NEW MODEL 40 

UTILITY TESTER 

A NEW KIND OF INSTRUMENT FOR TESTING 
ALL ELECTRICAL CIRCUITS AND 
APPLIANCES SUCH AS— 
RANGES 'WASHERS 'VACUUM CLEANERS 
'SHAVERS 'FANS *AIR CONDITIONERS 

HEATERS 'MOTORS 'REFRIGERATORS 
'IRONERS 'TOASTERS 'SUN LAMPS 
WASHING MACHINES 'ALL TYPE MOTORS 
FROM FRACTIONAL H.F. TO 2 H.P. 

THE MODEL 40 UTILITY TESTER 
Will teat Thermostats under ACTUAL WORKING 
CONDITIONS: Will measure the ACTUAL CUR. 
RENT CONSUMPTION of any appliance either 
A.C. or D. C. WHILE THE UNIT IS IN OPERA- 
TION — reading will be direct in amperes- -the ap- 
pliance or utility may be plugged directly into 
front panel receptacle — a special pair of insu- 
lated clip-end leads is provided for motors; In- 
corporates an ultra-sensitive direct-reading re- 
sistance range which will accurately measure all 
appliance and utility resistances down to a frac- 
tion of an ohm; Will test bulbs, fuses, condensers, 
field coils, etc.; Is ideal trouble shooter as it will 
instantly locate opens, shorts and grounds; Will 
locate cause of failure in three way heat control 
switches ; will indicate when one side of an ap- 
pliance or motor connected to line under test is 
"grounded" ; Will indicate excessive leakage be- 
tween a motor and a line; Will indicate when a 
three phase motor is running erratically due to 
'"blown" fuse ; Will indicate whether the volt- 
ge is 110 Volt* or 220 Volts, if the current is 
A.C. or D.C. and if the frequency is 25 cycles 
or 60 cycles. 

98 PARK PLACE. Ds»L R.E. 12 
NEW YORK 7. N. Y. 



r The great length of the present sta- 
tion list precludes printing a complete 

I account of records made by FM listen- 
ers. Greatest distance reported was by 

* Leon H. Hinman of Ithaca, N. Y. He 
received KTRH-FM of Houston, Texas, 
on the evening of June 2. Another in- 
teresting report is from Earl Cunning- 
ham, of Webster, Mass., who sends us a 
list of 32 stations from Portsmouth, 
N. H., to Philadelphia, Pa. 

Mr. C. R. Bills of South Bend, In- 
diana, has a list of several stations 
ranging from 70 to 975 miles (this last 
one KXYZ-FM, Houston, Texas). 



FREQUENCY 

100.5 
99.5 

104.7 
93.7 

103.7 
95.1 

102.9 
99.9 
97.5 
94.5 

107.5 

103.3 

101.9 



96.1 
94.9 
107.7 
102.1 
101.9 
105.7 



104.9 
94.1 

101. I 
96.3 

101.9 
93.7 
93.. 

105.: 

95.5 
104.3 
105.9 
94.7 
101. 1 
97.1 
99.7 
100.3 
96.3 
91.5 
99.S 
97.5 
103.3 
lOt. 3 
93.5 
98.3 
103.9 
104.5 
97.5 
96. 1 
96.9 
107.9 
99.9 
95.1 
100.5 
101.5 
94.1 
96.5 
104.7 
91.7 
102.1 
106.1 
9B.9 
99.7 
103.7 
96.5 
94.9 
97.3 
92.3 
95.3 
99.9 
103.1 
89.9 
91.3 
92.9 



97.3 
94. t 
95.7 



98.3 
93.7 
106.1 
96.5 
95.7 
103.7 
100.7 
95.1 
107.1 

RADIO. ELECTRONICS for 





ALABAMA 


CITY 


CALL 


Anniston 


WHMA-FM 


Birmingham 


WAFM 


Birmingham 


WJLD-FM 


Birmingham 


WSGN-FM 


Gadsden 


WJBY-FM 


Huntsville 


WHBS-FM 


Lanett 


WRLO-FM 


Mobile 


WKRG-FM 


Mobile 


WMOB-FM 


Montgomery 


WCOV-FM 


Montgomery 


WMGY-FM 


Montgomery 


WSFA-FM 


Sylacauga 


WSYO 




ARKANSAS 


Blytheville 


KLCN-FM 


Fort Smith 


KFPW-FM 


Fort Smith 


KFSA-FM 


Fort Smith 


KRKN-FM 


J Ones boro 


KBTM-FM 


Siloam Springs 


KUOA-FM 






Alameda 


KONG 


Bakersfield 


KERN-FM 


Chico 


KVCI 


Eureka 


KRED 


Fresno 


KARM-FM 


Fresno 


KRFM 


Hollywood 


KNX-FM 


Los AngeleS 


KCLI 


Los Angeles 


KECA-FM 


Los Angeles 


KFAC-FM 


Los Angeles 


KFI-FM 


LoS Angeles 


KFMV 


LoS Angeles 


KHJ-FM 


Los Angeles 


KKLA 


Los Angeles 


KMGM 


LoS Angeles 


KMPC-FM 


Los Angeles 


KRKD-FM 


Los Angeles 


KUSC 


Marysville 


KMYC-FM 


Merced 


KVME 


Modesto 


KBEE 


Oakland 


KLX-FM 


Ontario 


ivv/w j rnfl 


Pasadena 


KAGH-FM 


Redding 


KVRE 


Richmond 


KRCC 


Riverside 


KPOR 


Sacramento 


KCRA-FM 


Sacramento 


KFBK-FM 


Sacramento 


KXOA-FM 


San Bernardino 


KBMT 


San Bernardino 


KFXM-FM 


San Bruno 


KSBR 


San Diego 


KFM B-FM 


San Diego 


KFSD-FM 


San Diego 


KSDO 


San Diego 


KWFM 


San Francisco 


KALW 


San Francisco 


KDFC 


San Francisco 


KGO-FM 


San Francisco 


KJBS-FM 


San Francisco 


KNBC-FM 


San Francisco 


KQW-FM 


San Francisco 


KRON-FM 


San Francisco 


KSFH 


San Francisco 


KWBR-FM 


San Jose 


KRPO 


San Jose 


KSJO-FM 


San Luis Obispo 


KVEC-FM 


Santa Maria 


KRJM 


Santa Monica 


KCRW 


Stockton 


KCVN 


Stockton 


KGOM-FMJ 




COLORADO 


Denver 


KFEL-FM 


Denver 


KLZ-FM 


Denver 


KOA-FM 




CONNECTICUT 


Danbury 


WLAD-FM 


Hartford 


WDRC-FM 


Hartford 


WTHT-FM 


Hartford 


WTIC-FM 


Meriden 


WMMW-FM 


New Britain 


WKNB-FM 


New Haven 


Will 


New Haven 


WAVZ-FM 


New Haven 


W6MI 



WWW., 



CITY 


CALL 


New Haven 


WNHC-FM 


New London 


WNLC-FM 


Stamford 


WSTC-FM 




DELAWARE 


Wilmington 


WAMS-FM 


DISTRICT OF COLUMBIA 


Washington 


wash 


^'dsh ing ton 


Wl NX 

TT i IT^- r nn 


\A/ A cKinnlnn 

tt a > n i n y i u n 


TV MAL-rM 


Wash i n(J ton 


WOL-FM 


Wash i ngton 




vt ainin^i on 


WRC-FM 


Wd$h inc|ton 


wwnr.FU 

tt tv u v*" rwi 




FLORIDA 


D-sytona Beach 


TV it Ly D- r nn 


Pnr4* 1 a iiHp rH a I ^ 
rwi i La UUciUa 1 v 


WGOR 


Gainesville 


WRUF-FM 


Jacksonville 


WJHP-FM 


Jacksonville 


WMBR-FM 


M ia m i 




Miami 


WIOD-FM 


Miami 


WQAM-FM 


Miami 


WTHS 


M i a m i 


TT TV rB"PM 


Miami Beach 


TV »vm 1 ~ r nn 


OrlAftHn 


ww nn etui 
*Y n uu-rM 


Palm Beach 


TV TV rO'PIVI 


Pensacola 


wrriA eu 

Wv*UA*rM 


St. Petersburg 


WTSP-FM 


Tallahassee 


WTAL-FM 


Tarn pa 




Tampa 


WPLA.PU 


West Palm Beach 




Atlanta 


fiPOPG 1 A 




nTIOFITu 


WAIL-rM 


Atlanta 


WBGE-FM 


Atlanta 


WCON-FM 


Atl-antA 




Atlanta 


WSB-FM 


^cuoi iywii 


w/ C A a CU 


Co ! um bus 


YVUA^-rM 


Columbus 


WGBA-FM 


Columbus 


WRBL-FM 


La Grange 


WLAto-FM 


aco n 


WBML«rM 


M a con 


WM At- rM 


Ne wn an 


XA/r^ou cka 
W^Un-rM 


Rome 


1a/ n /*~ a ru 

WRGA-FM 


bava nndh 


v a/ r a u r l j 
WSAV-FM 


Savannah 


WTOC-FM 




WLET-FM 


va laosTa 


WGOV-FM 




IDAHO 


Boise 


KIDO FM 


Nampa 


KFXDFM 


rocaTei io 


KSEI-FM 


Twin Palls 


KTFI-FM 




ILLINOIS 


Alton 


WOKZ-FM 


Aurora 


WBNU 


Sloomington 


WJBC-FM 


Canton 


WBYS-FM 


Carbonda le 


WCIL-FM 


Chicago 


WBBM-FM 


Chicago 


WBEZ 


Chic-ago 


WBIK 


Chicago 


WEFM 


Chicago 


WEHS 


Chicago 


WENR.FM 


l. n i ca □ o 


WFMF 


icago 


WGNB 


ChicaQo 


WMAQ-FM 


Chicago 


WMBI-FM 


Chicago 


WXRT 


Decatur 


WSOY-FM 


timwooo Park 


WLEY 


EvanSton 


WEAW 


Freeport 


WFJS 


Harrisburg 


WEBQ-FM 


\} er [' n Ml 


Va/ IOC Cli 

WJrF FM 


Jackson vi Me 


Va/ l r\c cij 

WLD5-FM 


r\an ita ice 


WK 1 L 


La Grange 


WRGK 


Mount Vernon 


Va/ L J IV CIA 

W M lA-rM 


UflK r a rs 


WOAK 


Peona 


Va/ k j an ru 
WMBD-FM 


Vuincy 




v«ju i ncy 


va/t a n cu 
VY IAU-rM 


rum I aranv. 


VA/LJDC a. a 
WMBr-rM 


Springfield 


YYLrVj-rM 


Springfield 


W I AX-rM 


U rba na 


w 1 1 1 r 




WKRS 


tVOOOStOCK 


WILA 




INDIANA 


Sloomington 


WFIU 


Columbus 


WCSI 


Connersville 


WCNB-FM 


Crawfordsville 


WFMU 


Elkhart 


WTRC-FM 


Evan svi lie 


WIKY-FM 


Evansville 


WMLL 


Ft. Wayne 


WFTW-FM 


Ft. Wayne 


WKJG-FM 


Ft. Wayne 


WOWO-FM 


Hammond 


WJIZ 


Indianapolis 


WMHC 


Indianapolis 


WXWL-FM 


Kokomo 


WKMO-FM 


Lafayette 


WFAM 



FREQUENCY 

99.1 
99.5 
96.7 



96.1 



97.1 

96.3 
107.3 

98.7 
103.5 

93.9 
101. 1 



94.5 
106.5 
KM. I 
96.9 
96.1 
96.3 
97.3 
94.9 
91.7 
101.5 
93.1 
96.5 
97.9 
98.9 
102.5 
103.9 
105.7 
93.3 
98.7 



103.3 
97.5 
95.5 
98.5 
94. 

104.5 
96.1 

107.9 
95.1 
93.3 

104.1 

100.7 
99.1 
92.3 

106.5 

100.3 
97.3 

102.9 
92.5 



106.1 i 
101.9 1 
96.5 
99.7 



99.9 
103.9 
101.5 
100.9 
100.7 
97.1 
91.5 
96.3 
99.5 
97.9 
94.7 
100.3 
98.7 
101. 1 
95.5 
101.9 
102.1 
107.1 
96.7 
102.5 
99.9 
98.5 
100.5 
100.7 
103.1 
94.1 
98.3 
92.5 
105.1 
99.5 
98.9 
102.9 
103.7 
91.7 
106.7 
92.1 



90.9 
93.7 
100.3 
102.9 
100.7 
104.1 
94.5 
103.7 
106.1 
96.1 
92.3 
97.1 
94.7 
99.9 
95.1 




It's Fun to STRIP" 

— WIRE— 




Saif5 Speedy 




with the 



WIRE STRIPPERS 

• Strip 300 ohm Twin F.M. and Televi- 
sion lines 

• Strip a!! types wires sizes 8 to 30 
G-C announces a new television and F.M. 
tool for 300 ohm twin line. It will easily 
strip both wires at the same time. Just 
place the wire between the j'aws and 
squeeze — insulation will come off instant- 
ly without moving the wire. A great time- 
saver on installations. 
No. 733-H regular Twin Line 

Strippers $3.60 Net 

No. 744-H Automatic Twin Line 

strippers $4.80 Net 

Other models available for all size wires — write for catalog 
Dept. D or see your Distributor. 
(DISTRIBUTORS. WRITE FOR DETAILS) 

Manufactured by 

GENERAL CEMENT MFG. CO. ™ No 

RDCK FORD, ILL.. U.S.A. 2313793 




EVERY SERVICEMAN 
CAN 





TEST EQUIPMENT 





THE NEW MODEL 770— 
An Accurate Pocket-Size 

VOLT-OHM MILLIAMMETER 

<5ENSITJVITV: lOOO OHMS PER VOLT) 



1/ " 

Mil". lr.Wxomal type 



> MFD. BY 



F*otUr*S: 

• Cflfnicirl- measures 3\k" x r,%" x J 

• Uses latest design 2£> actanato 1 
Hrter 

• Same zero niljusi u.-nt hol<U for lit* h resistance ranges. 
It is not neeessjuy tn readjust yhen ^titihuk froiii one. 
resistance tauge io another. This is in iinp-rtaut Uaie 
saving feature never hvfore included in a V.O.M. in this 
priee riinge. 

• Housed in roinul*eornered. utnhled c.»se. 

• lirautiful hlaek rlciuil pant I. I iejiressr<l lelleis ftllwl 
uith iwrmanent uhite, insures lung-life rven with con- 
stant usv. 

Spec t.cation» : 6 A.C. VOLTAGE RANGES; O-IS 30 1 50 
300 1500 3000 volts. 

volt?' 0 ' VOLTACE RANGES; 0-71/2 15 75 'ISO 750 150O 
4 D.C. CURRENT RANGES: O-H a 13 ISO Ma. o>1Vi Ampi 
2 RESISTANCE RANGES: O-SOO ohms. O-l Megohm. 

The Model 770 comes complete with 
self -contained batteries, test leads and 

all operating instructions. . ^ NET 

We manufacture a complete line of radio t*»«t equipment. 
Write Dept. RE-12 for FREE catalog today! 



$13-90 



■ 




SUPERIOR INSTRUMENTS CO. 

227 Fulton St., New York 7. N. Y. 



DECEMBER. 1948 



I 



www.americanradiohistorv.com 



Fill 



DON'T FORGET 
to read the 

SPECIAL 
SECTION 



J 




in next 
month's issue 



GREYLOCK 

A Dependable Name In 

RADIO TUBES 



GT. Glass & Miniature Types 
All Tubes in Individual Carton* 



5Y3GT 

6AT6 

6BAG 

6BE6 

6SA7GT 

6SJ7GT 

6SK7GT 

6S 7GT 

6V6GT 

6X4 

6X5GT 

I2A8GT 



I2AT6 

I2BA6 

I2BE6 

I2K7GT 

I2Q7GT 

I2SA7 

12SK7 

I2SQ7 

25L6GT 

25Z6GT 

35W4 

50 B5 

50 L6 



SPECIAL OFFER! 



I HI- 

■ T* 

ifMl 

IS5 

\*A 

]Q4 

JV4 

I2AU6 

I2BF6 

35BS 

35L6GT 

35Z5GT 



AH 39e Tuba* may ba pur- 
chased In lots of 100 a»- 
sorted, at $35.00 per 100 



39' 



each 



HAS.- 
..t:-5 

6AJ3 

IH5GT 
IN GT 
32L7 



AU6 


6G6G 




■ BH6 


6SN7GT 




= BJ6 


I2AU7 




■C6 


25Z5 




HOG 


75 




ISL7GT 


II7Z3 




I9T8 


I17L7 1 


70 L7 


6L6GA y 


4 


53 J 



49c 

each 



59c 

each 



si»i;<-i.\L1! mu:m= , * •» 

Kl .iiil.il IteM^mrat VOUME CONTIM>1>. 

\ll i7« .- Inft. less suit li. tach,.... » .24 

Willi spin- - rril.li, taeh..... .. . f*| 

Willi IH'ST Swlich rtai 1 >3» 

PM SPEAKERS Less Tran*. 

I" A ,tt, Mi.no \ Mitm-t . SI.J4 

' ultl Mi.i i \ Masnet. .. , »-»*» 

tl Mi,i..i \ MaKmt ■-+.. . .. . 

T I'M vk it r. fli^i .*u ai..l **»7„ Alnico N 

\j ^ 11 1 . , » .30 

■I' 1M ilth Mni*t» V M.i>:net . JJJ 

WKttsTEIt AJI Pickup. Plastic arm ' ■** 

SELENIUM RECTIFIERS 

10(1 Ma . 

Ma - 4 » 

TERMS: Net C.O.D.. F.O.B, N.Y.C. 35e Handling 
Char it on all orders under $5.00. 

Write for Bargain Catalog C-12 

GREYLOCK ELECTRONIC SUPPLY CO. 

30 Church Street New Yor* 7» N Y. 




house of a ^8 
Million Radio Parts 



3" Round Marion 0-1 Mo Basic 

Meter-Standing Wave Radio $2.95 ea. 

2" Round G.E. 0-1 R.F. Meter $1.95 ea. 

Kit No. 25—25 Assorted 5-10-20 

Wart Resistors - - $2.95 

Kit No. 36—36 Assorted Electrolytic 

Cond. List $50.00 $6.95 

SEND FOR BARGAIN BULLETIN C«9I3 



Sol no Equipment Co 

^*lT^W -513 JiHl"n* Aye, TOLEDO i,OMin 



TALK-SING-PLAY 



OVER ANY 
RADIO 



At 



With the NEWEST MEAL RADIO MIKE! 

laches in a JlrTy— Ft 'LI, INSTRUCTIONS CIVKN. 
SWKI.I. KOK •TARTIF.S"— "CUT-IN* * <>N < ill 
"KID" RKCl'LAK NKTWOKK PROGRAMS OR 

pit on your own broadcasts! amazk 

VOl'R FKlKNDS— KKAl. FIN! LEARN RADIO 
BROADCASTING! |1 E A U T 1 F V 1, SILVER 
PIAST1C I lolnrhatile lwi*c«— G ft. Wire! 

SEND NO MONEY tttVcWniurSK 

ape or hvihI $2.99 and wo pay {lOHtARe! 
ORDER your *>wn REAL RADIO MIKE TODAY 
MIDWAY SALES CO. Dept. MRE-12, Kearney, 




•WANTED- 



W.E. Carrier Telephone and Carrier Tele- 
graph Equipment and components. Filters, 
repeating coils, transformers, equalizers. Type 
CFI, CF2, H, C, and other carrier equip- 
ment, telephone and telegraph repeaters. 

Box DD- 1, c o Radio-Electronics 

25 W. Broadway. New York 7. N. Y. 



PEN-OSCIL-LITE 



Extremely convenient te* oscillator for all radio 
servicing; alignment e Small ai a o«n • Self 
powered e Ranse from 700 



powered e Range from 700 cvclea audio u> over 
BOO megacycles u.h.f- • Output from zero to 125 v. 
" Low .* roat • Uaed by Signal Corp. e Write for 



information. 

GENERAL TEST EQUIPMENT 
38 Argyto Ave. Buffalo 9, N. 



SPARE PARTS CASES— 

New radio assemblies packed in foil in 
wooden cases, clean and dry, "N-l." 
The government paid from $189.76 to 
$400.00 per case— YOUR PRICE, $10.00 
PER CASE, remittance in full with order. 
No selection permitted, other than to guar- 
antee up to 7 cases different, to quantity 
buyers. 

Less than 500 cases available: we must 

move them without delaying for processing. 

Shipment by Express Collect only. (Weight, 

appro*. 50 lbs. per case)* 

Laboratories, Hospitals, Universities, Pub- 
lic Utilities, Dealers, Hams and Experi- 
menters — Our Surplus Stocks of instru- 
ments, equipment and parts can save you 
money and fulfill your requirements 
where commercial sources cannot. State 
your needs — get on our mailing list! 

ENGINEERING ASSOCIATES 

Far Hills Branch. Box 26G. Dayton 9, Ohio 



RADIO-ELECTRONICS needs more 
photos of service shops and service benches. 
We will pay $6.00 for each 6x8- or 8x10- 
inch glossy photo accepted. Do not "dress 
up" your bench, but take a bona-fide photo, 
preferably with men working. 




CITY 

Muncie 
Ne-v Castle 
Shelbyvllle 
South Bend 
Terre Haute 
Washington 
Warsaw 



Bir inqton 
Cedar Rapids 
Council Bluffs 
Davenport 
Des Moines 
Des Moines 
Des Moines 
Dubuque 
Dubuque 
Fort Dodge 
Iowa City 
Keokuk 
Mason City 
Sioux City 
Waterloo 



Garden City 

Hutchinson 

Hutchinson 

Kansas City 

Topeka 

Topeka 

Wichita 



bow 

linq Green 
Henderson 
Hopkinsville 
Lexmqton 
Louisville 
Louisville 
Louisvil le 
Owensboro 
Paducah 
Paducah 



Alexandria 
Alexandria 
Baton Rouqe 
Baton Rouqe 
Baton Rouqe 
Baton Rouge 
Monroe 
New Orleans 
New Orleans 
New Orleans 
New Orleans 



Banqor 

Lewiston 

Portland 



Annapolis 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Baltimore 

Bradbury Hts. 

F-edericIc 

Haqerstown 

Salisbury 

Silver Spring 



Boston 

Boston 

Boston 

Boston 

Brockton 

Cambridge 

Chicopee 

Fall River 

Fall River 

Fitchburg 

Greenfield 

Haverhill 

Holyoke 

Lawrence 

Lynn 

New Bedford 

Pittsfield 

Sprinqfiefd 

Sorinqfield 

Sprinqfield 

West Yarmouth 

Worcester 

Worcester 



call 

WMUN 

WCTW 

WSRK 

WSBF 

WBOW-FM 

WFML 

WRSW 

IOWA 
KBUR-FM 
KCRK 
KFMX 
WOC-FM 
KSO-FM 
KRNT-FM 
WHO-FM 
KDTH-FM 
WDBQ 
KFMY 
KSUI 

KOKX-FM 
KGLO-FM 
KSCJ-FM 
KXEL-FM 

KANSAS 

KGAR-FM 
KIMV 

KWBW-FM 
KSBS 

WIBW-FM 
WREN-FM 
KFH-FM 

KENTUCKY 
WBON 
WSON-FM 
WHOP-FM 
WBKY 
WBOX 
WHAS 
WRXW 
WVJS-FM 
WKYC 
WPAD-FM 

LOUISIANA 

KALB-FM 

KPDR-FM 

WAFB-FM 

WBRL 

WLCS-FM 

WLSU 

KMFM 

WRCM 

WSMB-FM 

WTPS.FM 

WWLH 

MAINE 

WGUY-FM 
WCOU-FM 
WGAN-FM 

MARYLAND 

WNAV-FM 

WCAO-FM 

WFBR.FM 

WITH-FM 

WMAR-FM 

WMCP 

WBUZ 

WFMD-FM 

WJEJFM 

WBOC-FM 

WGAY-FM 

MASSACHUSETTS 
WBMS-FM 
WBZ-FM 
WEEI-FM 
WHDH-FM 
WBET-FM 
WXHR 
WACE-FM 
WCFR 
WSAR-FM 
WEIM-FM 
WHAI-FM 
WHAV-FM 
WHYN-FM 
WLAWFM 
WLYN-FM 
WFMR 
W8EC-FM 
WBZA-FM 
WMAS-FM 
WSFL 
WOCB-FM 
WGTR 
WTAG-FM 



FREQUENCY 

104.1 
103.1 
101.3 
101.3 
101. 1 
106.5 
107.3 



At AS// that VQITAGE 



Turn t fc ,t knob. Extinguish the nrnn 
flow. Instantly road voltage rluht off 
.Hal MIN'I-VOI/T measures 65 lo ' ■' 
v. AC. Also IM*. Tells whether AC or 
DC. Virtually hurnnitt - proof <■ r\r\ 
teed for 10.000 hours* operation. luk< 
lite case. 12* flexible test leads at..l 
test prods. \ "must" in electrical ami 
radio work. Only $2.75 postpaid! 



^fclDnlniUL^CES.IIItJafilffMEH 3 N J 



Ann Arbor 
Ann A^bor 
— I Battle Creek 
Bay City 
Benton Harbor 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
East Lansing 
Flint 

Grand Rapids 
Grand Rapids 



MICHIGAN 

WPAG-FM 
WUOM 
WELL-FM 
WBCM-FM 
WHFB-FM 
WDTR 
WJBK-FM 
WJLB-FM 
WJR-FM 
WWJ-FM 
WXYZ-FM 
WKAR-FM 
WAJL 
WFRS 
WLAV-FM 



92.-. 
96.9 
96.1 
103.7 
97.3 
104.5 
100.3 
100.5 
103.3 
102.7 
91.7 
102.7 
101. 1 
94.9 
105.7 



99.3 
105.7 

93.1 
105.9 
102.5 

94.1 
100.3 



101. 1 
99.5 
98.7 
91.3 

100.7 
99.7 
95.1 
96.1 
93.3 
96.9 



96.9 

99.7 
104.3 

98.1 
101. 1 

91.7 
104.1 

97.1 
102.7 

95.7 
100.3 



93.1 
93.9 
101.9 



99.1 
102.7 
101.9 
104.3 
97.« 
94 .'i 
96./ 
101.5 
104.7 
97.5 
102.3 



104.1 

92.9 
103.3 
94 .S 
97.7 
96.9 
100.3 
93.5 
103.7 
104.7 
98.3 
92.5 
93.1 
93.7 
105.5 
98.1 
94.3 
97.1 
94.7 
(01.9 
94.3 
99.1 
96,1 



98.7 
9t.7 
102.1 
96.1 
99.9 
90.9 
93.1 
97.9 
96 3 
97.1 
101.1 
90.5 
107.1 
92.5 
96.9 



RADIO-ELECTRONICS lor 



www.americanradiohistorv.com 



* * I L L I A N T NEW 

AMPLIFIER ■ 



CITY 

JiC«sor 

Mt. Clerr.enS 

Muskegon 
0*os$o 
Pontiac 
Port Huron 
Royal Oak 
$ iqmaw 
Wyandotte 

Duiuth 

Mdn|rQ*0 
Minneapolis 
M nneapolis 
Rochester 
$♦. Cloud 
S*. Paul 
St, Paul 
Winona 

Greenville 
Gulfport 
J ickson 
Meridian 



Clayton 
Clayton 
Jefferson City 
Joplin 
Kansas City 
Kansas City 
Kansas City 
Kansas City 
Kennett 
Poplar Bluff 
St. Joseph 
Louis 
Louis 
Louis 
Louis 
Louis 
Louis 



St 
St 
$• 

s- 

Sr 

St _ 

Springfield 



Lincoln 
Lincoln 
Omaha 



Las Vegas 

Claremont 

Manchester 

Manchester 

Nashua 

Portsmouth 

Alpine 
Asbury Park 
Asburv Park 
Atlantic City 
B'idgeton 
Jersey City 
Newark 
Newark 

New Brunswick 
New Brunswick 
South Orange 
Paterson 
Plainfield 



Albany 

Albany 

Binqhomton 

Buffalo 

Buffalo 

8uffalo 

Cherry Vafley 



CALL 
WIBM-PM 
WMLN 
WKBZ-FM 
WMUS-FM 
WOAP-FM 
WCAR-FM 
WTTH-FM 
WEXL-FM 
WSAL 
WJJW 

MINNESOTA 

WEBC-FM 
KYSM-FM 
KBTR 

WTCN-FM 
KROC-FM 
KFAM-FM 
KSTP-FM 
WMIN-FM 
KWNO-FM 
MISSISSIPPI 
WJPR-FM 
WGCM-FM 
WJOX-FM 
WMOX-FM 
MISSOURI 
KFUO-FM 
KXLW-FM 
KWOS-FM 
WMBH-FM 
KCFM 
KMBC-FM 
KOZY 
WHB-FM 
KBOA 
KWOC-FM 
KFEQ-FM 
KSO-FM 
KSLH 
KWK-FM 
KXOK-FM 
WEW-FM 
WIL-FM 
KTTS-FM 

nebraska 
kfab«fm 

KFOR-FM 
KOAD 

NEVADA 

KENO-FM 
NEW HAMPSHIRE 
WTSV-FM 
WKBR-FM 
WMUR-FM 
WOTW-FM 
WFMI 

NEW JERSEY 
W2XEA 
WCAP-FM 
WJLK 
WBAB-FM 
WSNJ-FM 
WFMO 
WAAT-FM 
WBGO 
WCTC-FM 
WOHN 

wsou 
wwox 

WXNJ 
NEW YORK 

WROW-FM 

WRWR 

WNBF-FM 

WBNY-FM 

WBEN-FM 

WEOR.FM 

WVCV 



FREQUENCY 

92 

106.3 
106 
100 
103 
99.5 
99 
104. 
98. 
103. 

92.3 
103.5 
98.5 
97 
94.7 
104.7 
102.1 
99.5 
97. 

10 1 . 
101.5 
102.9 
98 

104.1 

J 0 1 . 1 
98.5 
96. 
94.9 

100.5 
98.1 

102. 

98.9 

94.5 

92.3 

96.1 

91.5 

99. 

93.7 

95.1 

97.3 

94.7 



97.9 
102.9 
92.9 

103.9 

106.1 
100.1 
95.7 
106.3 
107.3 

92.1 
107.1 
94.3 
100.7 
98.9 
103.1 
94.7 
91.1 
98.3 
93.5 
89.5 
107.1 
103.9 

93.9 

95.5 
100.5 

92.9 
106.5 

96.9 
■ 0I.9| 



CITY 

Corninq 

Cortland 

De Ruyter 

Elmf ra 

Endicott 

Floral Park 

Hempstead 

Hiqhmarket 

Hornell 

Ithaca 

Ithaca 

Jamestown 

Masse^a 

New Rochelle 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

Niagara Falls 

Ogdensburg 
Oneonta 

Osweqo 

Poughkeepsie 

Rochester 

Rochester 

Rochester 

Schenectady 

Schenectady 

South Bristol 

Syracuse 

Syracuse 

Syracuse 

Syracuse 

Troy 

Troy 

Troy 

Utica 

Utica 

Watertown 
Wethersfield 
White Plains 



Asheville 

Asheville 

Burlinqton 

Burlington 

Charlotte 

Charlotte 

Charlotte 

Charlotte 

Charlotte 

Durham 

Fayetteville 

Gastonia 

Goldsboro 

Greensboro 

Greensboro 

Greensboro 

Henderson 

Hickory 

High Point 

High Point 

Raleigh 

Raleigh 

Reidsville 

Roanoke Rapid* 

Rocky Point 

Salisbury 

Shelby 

Statesville 

Wilson 

Winston-Safem 
Winston-Salem 



CALL 
WKNP 
WKRT-FM 
WVCN 
WENY-FM 
WENE-FM 
WSHS 
WHNY 
WvBN 
WWHG 
WHCU-FM 
WVFC 
WJTN-FM 
WMSA-FM 
WGNR 
WABF 
WCBS-FM 
WFUV 
WGHF 
WGYN 
WJZ-FM 
WMGM-FM 
WNBC-FM 
WNYC-FM 
WNYE 
WOR-FM 
WQXR-FM 
WHLO-FM 
WSLB-FM 
WOOS-FM 
WOPT 
WHVA 
WHEC-FM 
WHFM 
WRNY-FM 
WBCA 
WGFM 
WVBT 
WAGE-FM 
WF3L-FM 
WNOR-FM 

v/:yr-fm 

W~VR 

W. : LY 

WTRl 

WIBX-FM 

WRUN 

WWNY-FM 

WFNF 

WFAS-FM 

NORTH CAROLINA 
WISE-FM 
WLOS-FM 
WBBB-FM 
WFNS-FM 
WAYS-FM 
WBT-FM 
WIST 
WMIT 
WSOC-FM 
WONC-FM 
WFNC-FM 
WGNC-FM 
WGBR-FM 
WCTP 
WFMY 
WGBG-FM 
WHNC-FM 
WHKY-FM 
WHPE-FM 
WMFR-FM 
WNAO-FM 
WRAL-FM 
WREV 
WCBT-FM 
WCEC-FM 
WSTP-FM 
WOHS-FM 
WSIC-FM 
WGTM-FM 
WAIR-FM 
WSJS-FM 




FREQUENCY 

1:6.1 

99.9 
IC5.I 
106.9 
101.7 
90.3 
98.3 
107.7 
IC5.3 
97.3 
95.! 
93.3 
105.3 
93.5 
99.5 
101. 1 
90.7 
101.9 
97.9 
95.5 
100.3 
97. f 
93.9 
91.5 
93.7 
96.3 
99.5 
106.1 
99.1 
104.7 
104.7 
96.5 
99.9 
97.9 
101. f 
99.5 
101.9 
98.5 
93.1 
102.5 
94.5 
91.3 
92.3 
102.7 
96.9 
105.7 
100.5 
107.7 
103.9 



102.5 
104.3 
1 01 . 1 
93.9 
107.7 
99.9 
104.7 
106.9 
103.5 
105.1 
98.1 
101.9 
93.3 
98.7 
97.3 
100.3 
107.3 
102.9 
95.5 
99.5 
96.1 
101.5 
102.1 
98.5 
100.7 
106.5 
96.1 
105.7 
106.7 
93.1 

lO'.l 




★Wide-Range 

★ Scratch 
Suppressor 

★ Volume 
Expander 

■ 

Supreme per* 
formanee 
with any vari- 
able reluct< 
once pickup. 



EXCLUSIVE 
G.E. PICKUP CIRCUIT 

New circuits enable you to attain 
full benefit from the new G-E Vari- 
able Reluctance Magnetic pickup. 
Employs an eidusive, humless pre. 
equalized pre-amplifier to produce 
the most satisfying musical amplifier 
the world hat ever known, If you 
are a perfectionist, you are the one 
for whom the ACA-lOOGE was de. 
signed. Send for technical literature. 



Avurui Coif, or America 

398-10 Broadway, New York 13, N. Y. 

OPPORTUNITY AD-LETS. 

Adtciti»enir>iiu in rials* section cost -7,r a uoul for 
eich insertion. Name. address ami inlli.n-* must be 
included ji the ahoie rate, i "ash slmuM .<c .oinpany 
all clarified advertisement unless 1 1 *i-v«J by an 
accredited advertising jgeiicy. No adii'i.Ueiiieiil for 
lea» than ten ivonu accented. Ten in-tcj.it dUmnnt 

six Issuer twenty pen t im tuMic Usiu-,. ohjec- 

thmafole -»r misleading a«li t-i I i»i-ni«*iit» not accepted. 
Adicrti*eiiieiil< for Janiur*. Ill 111 Iskiic, inn>t reach 
u> rmt later than Noieiulier II. 104*. 
Radio- Electronics. 25 W. Broad *ay. New York 7, N. Y. 



PHONOGRAPH RECORDS 2<ic\ CATALOOCE. 
hkhiili. .Mil:: i.ast Market. \\ i Ikes- Itarrc. IVnna. 



PLECTRIC EYE AND AMPLIFIER KIT. INCLUDES 
lih •tixvll. M>n»«tivity control, Play, amtililler. punched 
cha^i>, c,niilen»er$. resistor*. ILijirams, etc. Industrial' 
tjpe dn-tiit applicablo to count in*, sorting, burglar alarms, 
nhcrti»inK display*, windiiw dctnonstrai ions, Xnias tre« 
ot mo. .el railroad control. Visible and infra -red sensitive. 
Sl'Ki'l \L $*.'» Postpaid. Klcctlic iWrols Co., 30<»2 Kill - 
tmi St.. ItriMiklyn. N. Y. 

AMATEUR RADIO LICENSES. CDMPLKTE THEORY 
preparation for Passing amateur radio examinations. Koine 
sti'dr an. I resilient courses. American ltadln Institute, 
lnl W'vA t',?.r,l St.. New York City. See our ail on Patfe 91. 

YOU TAN ACCURATELY ALIGN gl'PKRII KTBROl) YNB 
receivers without sicnal generator. Complete instructions 
$1. Moneybaek guarantee. Chas. Gates. Pecos 2. Texas. 



SuttjjiHtiil by Steve 
Elco, Linden, .V. J. 



U4.VC ASTER. ALL WINE & KOMMEl.. 43rt ROWEN 
Ruilding. Washington 3. D.C. Registered Patent Attorney!. 
Practice before Cnlied States Patent Office. Validity and 
Infrnfiemeiit Invest Icat ions and Opinion*. Itooklet and 
form *" Evidence of Conception" forwarded npim request. 

MAGAZINES • RACTC DATED i FOREIGN*, DOMESTIC, 
Art*. Rooks, booklets, subscriptions, pin hps, etc. Cata- 
log 10c (refunded). Cicerone's. S63 Kirst Ave.. New 
Ynrk 17. N, V. 

SKLKM'KD GROUP OK M EN. GRADUATES OP WE LL- 
[..,'»" ,ra ! lp s^ ,0,, l- 'le-^lre emplo>-ment in Radio Field. 
Will tnvel anywhere. Qiialirted In radio serricinir. Instal- 
I "on. lest instruments, circuit operation, etc. Contact 
PL-cement Dept.. Ka-itern Technical School. S*8 Purchase 
StrcHi. NVw Redfor.l. Mass. 

F\l TEST EtH lPMENT Y()C CAN NOW PSE YOUR 
AM si rial Gvnerator and :l IU'n an FM Radio in thirty 
t ';mv>. This Inst nun ot (AAO-F.M) is >ivnr* with full 
Aliiuiiient Instructions for ?9.iK> or plans to build It for 
ll.iitr. Ru^Kles- Dearth Products. 314 Olentanjjy Stre»'t. 
I ' dumbiis ^, oliio. 

WANTED -.tiflft LRs. ALUMINUM FOIL .nilill7" TO 
IS Anv width. Goo-I-All Condenser Co . Oeallah 
Nebraska. 

WE REPAIR ALL TV PES OK ELECTRICAL 1NSTRC 
ments tunc cln-kcra and iiu.iliv.ei*. Ila/.leton ItutmiiiHii 
in. (Elertrio Meter Laboratory i . 111! Liioity Street. New 
)_<»rk. N. _^ Tele plNine KAnliv 7-4230. 
PORTA RLE SUITCASE SIZE RADIO SHOP. UUII.D IT 
and iMmble >nur income: write toi llur.inn.-. Giaud Fed- 
eral. Artteutin e Rox 7>7C. K:in-.i* City 3. Kansas. 

WANTED Uw.lN.D. STRAY It ERR Y RADIO Col* USE. 
Box 102. Ouray. I'oto. 



-WANTED- 



^* lvi Rl»<-rr.c Vacuum Tubes, Types 
^ 01 I02F, 2"'•>^ or B 1I0A or 8, 311 A, 
3I3C. 323A. 328A. 329 A. 348A, 349A t 
352A, 373A, 374A, 393A, 394A, 121 A BaU 
U^f Lanos. 

Box D-1, c o Radio-Electronics 

25 W. Brmdway New York 7. N. Y. 



DECEMBER, 1948 
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FAI 



Operate* on 110120 volU 
j» -Hffir DC. Contains everything you 

■ need. Instruction Book. Metal 

Chassis, Tubes, Condensers, Resistors and all other nec- 
essary radio parts. The 36-page Instruction Book writ- 
ten by expert radio instructors and engineers teaches you 
to build radios in a professional manner. The first cir- 
cuit built is a simple one-tube detector receiver. Each 
succeeding circuit incorporates new arrangements of de- 
tectors. RF and AF amplifiers. This kit is excellent for 
learning the principles of receiver, transmitter and 
amplifier design. It it used in many radio schools and 
colleges. All of the commonly- used detectors are used, 
including diode, grid leak, plate and infinite. impedance. 
The transmitters are designed with Hartley and Arm 
strong oscillators, using screen-grid and control-grid 
modulation. Roth vacuum tube and selenium rectification 

WE PAY POSTAGE ON PREPAID ORDERS 



ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 

YOU NEED NO ADDITIONAL PARTS! 

THE PROGRESSIVE RADIO KIT i» the ONLY COMPLETE KIT 



are employed in these circuits* 
provide excellent 



, The circuits are designed 
.. performance. Altogether, fifteen 
circuits are constructed, including 11 receivers, 1 audio 
amplifier, and 3 transmitters. The sets start with simple 
circuits of 1 tube plus rectifier, gradually grow more 
complex, and finish with several examples of radio sets 
using three tube* plus rectifier. 

PROGRESSIVE RADIO KIT , , , ONLY S14.7S 

SPECIAL FREE OFFER 

Electrical and Radio Tester sent absolutely FREE with 
each Progressive Radio Kit. PLUS FREE membership in 
progressive Radio Club. Entitles you to free expert ad- 
vice and consultation service with licensed radio techni- 
cians. Write for further information or ORDER your KIT 
NOW! 

C.O.D. ORDERS SHIPPED COLLECT 



ATTENTION RADIOMEN!! Y ~rZ2 E &£SVS$ M " * nd 

• RADIO KITS • AMPLIFIER KITS • FM COIL & CONDENSER KITS • RESISTOR KITS 
- CONDENSER KITS • RADIO TOOL KITS • FM-AM CHASSIS • SPEAKERS • RADIO 
PARTS • PORTABLE RADIOS • CAMERA-RADIOS • TUBES • AUTO RADIOS • HOME 
RADIOS • TELEVISION SETS • TELEVISION CABINETS • TEST EQUIPMENT • FM 
TUNERS 

PROGRESSIVE ELECTRONICS CO. 

DEPT. RE-20 497 UNION AVE. BROOKLYN 11, N. Y. 




WHERE RADIOMEN MEET, EA T and SLEEP 



Visit thr 
FAMOUS 
VI EST A 
KOtlNGK 
Kivownut for 
Fin* Food 




|"OTELj^TBAND 



Atlantic City's Hotel of Distinction 
The Ideal Hotel for Rest and Relaxation • 
Beautiful Rooms * Salt Water Baths # Glass 
inclosed Sun Porches * Open Sun Decks 
atop * Delightful Cuisine * Garage on 
premises. * Moderate Rate Schedule. 

Exclusive Pennsylvania Ave. and Boardwalk 



CITY 

Pargo 



Akron 

Alliance 

Ashland 

Bell-aire 

Canton 

Canton 

Canton 

Cincinnati 

Cincinnati 

Cincinnati 

Cleveland 



CALL 
NORTH DAKOTA 
KVNJ-FM 

OHIO 

WAKR-FM 

WFAH 

WATG 

WTRF-FM 

WAND-FM 

WCMW.FM 

WHBC-FM 

WCTS 

WLWA 

WSAI-FM 

WBOE 



ENCY 1 


CITY 


CALL 




Cleveland 


WEWS-FM 


92.3 


Cleveland 


WHK 


Cleveland 


WJW-FM 




Cleveland Hts. 


WSRS-FM 




Columbus 


WCOL-FM 


97.5 


Columbus 


WELD 


101.7 


Columbus 


WHKB 


101.3 


Dayton 


WHIO-FM 


100.5 


Elyria 


WEOL-FM 


92.5 


Findlay 


WFIN-FM 


94.9 


Fostoria 


WFOB 


94.1 


Fremont 


WFRO 


101.9 


Hamilton 


WMOH-FM 


101. 1 


Lakewood 


WLAL 


102.7 


Lima 


WIMA.FM 


90.3 J 


Lima 


WLOK-FM 



FREQUENCY 

102.1 
100.7 
104.1 
95.3 
92.3 
97.1 
98.7 
99.1 
107.3 
100.5 
105.5 
99.3 
103.5 
104.9 
102.1 
103.3 



CITY 
Newark 
Portsmouth 
Springfield 
Steubenville 
Tiffin 
Toledo 
Toledo 
Toledo 
Wooster 
Youngstown 
Youngstown 



Ardmore 

Durant 

Enid 

Muskogee 

Muskogee 

Norman 

Oklahoma City 

Oklahoma City 

Oklahoma City 

Oklahoma City 

Oklahoma City 

Stillwater 

Stillwater 

Tulsa 

Tulsa 

Tulsa 



Albany 

Euqene 

Euqene 

Grants Pass 

Portland 

Portland 

Portland 

Portland 

Portland 



Allentown 

Allentown 

Allentown 

Altoona 

Altoona 

Bethlehem 

Bethlehem 

Bradford 

Butler 

Chambersburg 

DuBois 

Easton 

Erie 

Erie 

Harrisburg 

Harrisburg 

Jonnstown 

Johnstown 

Lancaster 

Lancaster 

Lebanon 

Lebanon 

Lewistown 

McKeesport 

Meadville 

New Castle 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Philadelphia 

Pittsburgh 

Pittsburgh 

Pittsburgh 

Pittsburgh 

Pittsburgh 

Pittsburgh 

Pottsville 

Reading 

Scranton 

Sharon 

State College 

Sun bury 

Uniontown 

Uniontown 

Warren 

West Chester 

Wilkes-Barre 

Wilkes-Barre 

WilliamSport 

York 

York 



Providence 
Providence 
Providence 
Providence 
Providence 



Anderson 

Charleston 

Charleston 

Columbia 

Greenville 

Greenville 

Greenville 

Greenwood 

Spartanburg 

Spartanburg 



Bristol 



CALL 
WCLT 
WPAY-FM 
WJEM 
WSTV-FM 
WTFM 
WTDS 
WTRT 
WSPD-FM 
WWST-FM 
WFMJ-FM 
WKDN-FM 

OKLAHOMA 
KVSO-FM 
KSEO-FM 
KCRC-FM 
KMUS 
KBIX-FM 
KOKU 
KOCY-FM 
KOKH 
KOMA-FM 
KTOK-FM 
WKY-FM 
KOAG-FM 
KSPI-FM 
KAKC-FM 
KWGS 
KTUL-FM 

OREGON 
KWIL-FM 
KRVM 
KUGN-FM 
KGPO 
KGW-FM 
KOIN-FM 
KPFM 
KPOJ-FM 
KPRA 

PENNSYLVANIA 
WFMZ 
WKAP-FM 
WSAN-FM 
WFBG-FM 
WAPJ 
WEST-FM 
WGPA-FM 
WESB-FM 
WISR-FM 
WCHA-FM 
WCED-FM 
WEEX 
WERC-FM 
WLEU-FM 
WABX 
WHP-FM 
WARD-FM 
WJAC-FM 
WGAL-FM 
WLAN-FM 
WLAB 
WLBR-FM 
WLTN 
WMCK-FM 
WMGW-FM 
WKST-FM 
KYW-FM 
WCAU-FM 
WFIL-FM 
WIBG-FM 
WIP-FM 
WJUN 
WPEN-FM 
KDKA-FM 
KQV-FM 
WCAE-FM 
WJAS-FM 
WKJF 
WMOT 
WPAM-FM 
WEEU-FM 
WARM-FM 
WPIC-FM 
WEHR 
WKOK-FM 
WMBS-FM 
WNIQ 
WNAE-FM 
WWCH 
WBRE-FM 
WIZZ 
WRAK-FM 
WRZE 
WSBA-FM 

RHODE ISLAND 
WJAR-FM 
WLIV 
WPJB 
WPRO-FM 
WPTL 

SOUTH CAROLINA 
WCAC 
WCSC-FM 
WTMA-FM 
WIS-FM 
WESC-FM 
WFBC-FM 
WMRC-FM 
WCRS-FM 
WDXY 
WSPA-FM 

TENNESSEE 
WOPI-FM 



FREQUENCY 

100.3 
104.1 
I03J9 
103.5 
98.3 
9!. 3 
99.9 
101.5 
104.5 
105.1 
98.9 



93.7 
107.3 
102.7 
101.5 
98.5 
90.9 
94.7 
90.1 
105.9 
104.3 
98.9 
91.7 
93.9 
95.5 
90.5 
97.1 



101.7 
90.1 
99.1 
96.9 
100.3 
101. 1 
97.1 
98.7 
95 5 



95.9 
100.7 
99° 
103.7 
96.5 
107.9 
95.1 
97.5 
97.7 
95 5 
102.1 
98.3 
99.9 
97.9 
100.9 
97.3 
105.3 
95.5 
101.3 
96.9 
t04.l 
100. 1 
97.9 
104.9 
100.3 
1 0 1 . 1 
92.5 
98.1 
102.1 
94.1 
93.3 
91.7 
102.9 
92.9 
98.1 
96.1 
99.7 
93.7 
94.5 
95.5 
92.9 
105.7 
102.9 
90.9 
94.1 
105.7 
106.5 
92.1 
91.3 
98.5 
103.3 
100.3 
98.5 
103.3 



RADIO. ELECTRONICS 



95.5 
107.7 
105.1 
92.3 
91.5 



101.1 
96.9 
95.1 
94.5 
92.5 
93.7 
94.9 
95.7 

100.5 
98.9 



96.9 
for 
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CITY 
Chattanooga 
Chattanooga 
ClarkSville 
JackSon 
Johnson City 
KingSport 
Knoxville 
Knoxville 
Memphis 
Memphis 
Nashville 
Nashville 



Abilene 

Amarillo 

Beaumont 

Belton 

Dallas 

Dallas 

Dallas 

Denton 

Edinburg 

Harlingen 

Houston 

Houston 

Houston 

Houston 

Houston 

Lubbock 

Lufkin 

San Angelo 
San Antonio 
San Antonio 
San Antonio 
San Antonio 
San Antonio 
Texarkana 
Tyler 
Vernon 

Wichita Falls 
Wichita Falls 



Ogden 

Salt Lake City 
Salt Lake City 



Arlington 

Danville 

HarrsonPurg 

Lynchburg 

Lynchburq 

Newport News 

Norfolk 

Norfolk 

Norfolk 

Portsmouth 

Richmond 

Richmond 

Richmond 

Richmond 

Roanoke 

Roanoke 

Roanoke 

Suffolk 

Winchester 



Lonqview 

Seattle 

Seattle 

Seattle 

Tacoma 



Beck ley 

Beckley 

Bluefield 

Clarksburq 

Huntington 

Huntington 

Logan 

Morgartown 
Oak Hitl 
Wheeling 
Wheeling 



Beloit 
Chilton 
DeJ-afield 
Eau Clair 
Green Bay 
Green Bay 
Greenfield 
Janesville 
LaCr sse 
Madison 
Madison 
Madison 
Madison 
Marshfield 
Merrill 
Milwaukee 
Milwaukee 
Milwaukee 
Neenah 
Oshkosh 
Racine 
Rice Lake 
Superior 
Waukesha 
Wausau 
Wausau 

Wisconsin Rapids 

DECEMBER, 



CALL 
WAPO-FM 
WVUM 
WCLC 
WTJS-FM 
WJHL-FM 
WKPT-FM 
WKPB 
WROL-FM 
WHHM-FM 
WMCF 
WSIX-FM 
WSM-FM 

TEXAS 

KRBC-FM 

KGNC-FM 

KRIC-FM 

KMHB 

KIXL-FM 

KRLD-FM 

WFAA-FM 

KDNT-FM 

KURV-FM 

KGBS-FM 

KOPY 

KPRC-FM 

KTRH-FM 

KUHF 

KXY2FM 

KFYO-FM 

KRBa-FM 

KGKL-FM 

KISS 

KONO-FM 

KTSA-FM 

KYFM 

WOAI-FM 

KCMC-FM 

KGKB-FM 

KVWC-FM 

KTRN 

KWFT-FM 

UTAH 

KOPP-FM 
KDYL-FM 
KSL FM 

VIRGINIA 

WARL-FM 

WBTM-FM 

WSVA-FM 

WLVA 

WWOD-FM 

WGH-FM 

WARY 

WRVC 

WTAR-FM 

WSAP-FM 

WCOD 

WLEE-FM 

WRNL-FM 

WRVB 

WDBJ-FM 

WSLS-FM 

WROV-FM 

WLPM-FM 

WINC-FM 

WASHINGTON 
KWLK-FM 
KING-FM 
KRSC-FM 
KIRO-FM 
KTNT 

WEST VIRGINIA 
WCFC 
WJLS-FM 
WHIS-FM 
WPDX-FM 
WHTN-FM 
WPLH-FM 
WLOG-FM 
WAJR-FM 
WOAY-FM 
WKWK-FM 
WWVA-FM 

WISCONSIN 
WBNB 
WHKW 
WHAD 
WEAU-FM 
WJPG-FM 
WTAQ-FM 
WWCF 
WCLO-FM 
WKBH-FM 
WFOW 
WHA-FM 
WIBA-FM 
WISC-FM 
WDLB-FM 
WLIN 
WEMP-FM 
WiSN-FM 
WTMJ-FM 
WNAM-FM 
WOSH-FM 
WRJN-FM 
WJMC-FM 
WEBC 
WAUX-FM 
WHSF 
WSAU-FM 
WFHR-FM 



FREQUENCY 

94.7 
98.1 
106.7 

100.7 

100.7 
98.5 
93.3 
97.3 

106.9 
99.7 
97.5 

103.3 



96.9 
104.3 
99.5 
97.1 
104.5 
92.5 
97.9 
106.1 
104.9 
94.7 
97.9 
102.9 
1 01 I 
91.7 
96 5 
99.5 
95.5 
94.5 
99.5 
92.9 
104.1 

101.5 
102.5 
98.1 
101.5 
98.7 
97.3 
99,9 



103.9 
98.7 
100.3 



105.5 
97.9 

(00.7 
97.5 
107.9 
96.5 
105.3 
102.5 
97.3 
99.7 
98. r 
102.9 
102.1 
94.5 
94.9 
99.1 
103.7 
107.7 
92.5 



103.9 
94.9 
98.1 

100.7 
97.3 



101.3 

99 S 
104.5 
95.1 
lOO.b 
102.5 
103.3 
99.3 
94.1 
97.3 
98.7 



107.3 
89.9 
90.7 
94.1 

101. 1 

102.5 
94.9 
99.9 
93.1 

104.9 
88.7 

101.5 
9S.9 

103.9 

100.7 
94.1 

102.9 
93.3 
98.S 
92.9 

100.7 
96.3 
92.3 
9S.3 
89.1 
9S.5 

103.3 



SELSYN TRANSMITTER 
AND INDICATOR 




Iftatl as Uariio Benin position imllcalfir, for Ham. Tele- 
vision, nr coin mcrrl »l use. Comoleti* "Itli 1-82 Jlvo hid 
Judical nr. Aulo*Vii Truns. 12 Voll GO Cyclu transformer, 
and wiring Instructions C*7 Q** 

Price: NEW y /,7J 

1-82 Indicator only $4.95 



ANTENNA MAST MOUNT 

Multiple Mast Mount— Can be mounted on Chimney*. 
t.n gift I slanted, or Hat roofs or mi sides or corners 
<>f brli-k or trame walls. Ide.d for holding all |H>|ui1ar 
lypea of Television and FM Antennas in sizes no to 
Pi" diameter. Made of aluminum, with steel hard- 
ware, plated. Complete wtih handing for chimney 
mounting. CA 

Price **t.DU 

Less banding $3.00 



DYNAMOTORS — I NVERTERS — 
MOTORS 

MG-I49F INVERTER, Input 24 Volt DC: Output 26 
VoJts 100 cycle 250 VA or 115 Volt 100 CO QC 
I ycli- 400 VA. Reconditioned and tested .... <P*»'J 

MOBILE DYNAMO TOR 0 Volt input . output 40T, Volt 
m MA. l> Volt input, output 280 Volt 0f> 4t 3 QC 

MA. IJMfttfX. New ^3.7? 

PM DYNAMO TOR- 12 or 21 Volt Input, OlHptlt 5U0 
Volt .10 MA: 6 Volt input, output 240 Volt CI QC 
50 MA. New «P 1 

MOTOR 6 or 12 Volt AC-I>C. Heavy Duty revorithle 
motor wlili 5/16* x 7/16* shaft. 95 

MOTOR--6 Volt AIMK3 Motor Ideal for auto fans, 
models, etc. Shaft !4" x (1 Cf\ 

Used, tested f 

ADDRESS DEPT. RE a Prices F.O.B.. Lim 



COMMAND RECEIVER- 
AC POWER SUPPLY 
AND SPEAKER 




BC 454 COMMAND 
RECEIVER 

3 to 6 MeCaOrles. Covers 75 
ftttl 8H meter amateur band. 
l*r\fv wiih sciie C*C QC 
malir*. new T U ' 7J 

TUNING CRANK lor Coram. 
Receivers 65c fa, 



AC POWER SUPPLY AND SPEAKER 

Completely wired power sue , - — m * —— 

ply and speaker, with volume 
contiol C W ami on *n<\ ofT 
switch, iioust'd hi metal <-nU 
luce, sl/it 1%" \ 514" x 
4Va". J 1 ' or above receiver or 
any oilier type command ie- 
celvcr, ready to phi>; Into re- 
viver or nuk. and 111) Volt 
10 r.vcle. line. 



Price completely <t 1 A. QC 
Wired *l*t.>3 

9.95 




Price kit of 
Parts only .... 

B 19 MARK II TRANSMITTING AND 
RECEIVING SETS 

COMPLETE Willi all Sparc parts including 15 spare 
tubes. Set reiuly to operate from 12 l«» 24 Volts I>C. 
Frequency ranue 2 to 8 Mo (»0 nod 80 . 
meters i. Separate 2:1.') Mr Tran». & Itec HlsO KM 
and iwo tulte amplifier. Price: New .... 

MARKER BEACON RECEIVERS 

1IC-1023 Iteeolves 7T» Mr. Modulated Signal, ran l>e 
varied frmn fl:» lo HO Mr. Operates st-lf ■contained sen- 
si live relay that can t>c used In operate equipment front 
remote point. Needs only I 2 to II Volls DC for fila- 
ment arid (dale vollatfe. Compute with 4 tui.es. 
sehemntir. Shock mounted. Size 53 H " x 5%" 
x li 7/ Ml". New, iti original Poxes. 
Price 



$3.50 

INTERPHONE AMPLIFIER BC 347 

Army Aircraft Type: uses CFH Tube. Contains two (2) 
MidKCl High Fidelity UTC mincer transformers ffa" x 
I Vk"). Input 2<M ohm to single or push putt fJrlri. 
Output 2l>ii ohm from smjfle or push pull plate, 
plus resistors, condensers, etc. Completely en- 
closed. Size 2» \ 4" x ft" Less Tulie— only 
each 



79c 



52. OO 

DEPOSIT On C.O.D. Orders 



FAIR RADIO SALES mm 



OUTH MAIN ST. 

«A, OHIO 





0BW 'HMUlHs y 

in black crackle finish 

WT+MQHi 

\ * Snaps on your 
receiver in 5 seconds! 

Balances on the shoulder 

postpaid <p| ^ 




The F l or New Model Re- 
ceiver requires an F-I 
Ucit-A-Phonc. The E-l or Old Mi.dcl Re- 

ceivcr requires an E-l 
KCJt-A-Phon*. 



Send 20% Deposit, Balance C.O.D. 

OFFENBACH & REIMUS CO. 

372 Ellis St., San Francisco 2, Calif. 



j Prepare for 


a Good Job Now in 


1 :7i 




TELEVISION 

1 P.M.— ELECTRONICS 




LEARN QUICKLY IN 
THE GREAT SHOPS OF 




COYNE 




32 
FACT 
PACKED 
PAGES 

Only 25c 

Broadway 



Elements of MAGNETIC 
TAPE RECORDING and 

999 Applications 
by A. C. SHANEY 



COW. of AMERICA 

New York 13, N. Y. 



NOT A "HOME STUDY" COURSE 

Get ready for a better job. biCRer pay NOW in 
Radio -Television. Cash in with "All-around" 
knowledge of Radio — I'M. — Television. Train on 
actual equipment not by "Homc-st tidy". You learn 
quickly atCOYNE becau se i t f s a real S 1 1 0 P course 1 

S J:A?JKR2X?. D a,so Finance Plan for 
NON- VETERANS. Don't \vt lnck of cash hold 
you back. Many earn while learning. Special plan 
for men of draft age. Get facts today! 

SEND COUPON FOR FREE BOOK 

Send at once for I?ig Free Book on 
Radio, Television, K. M ., Electronics 
and facts about our Finance Plan. 

MAIL THIS COUPON TODAY' 

Coyne Electrical and Radio School 
SOO S. Paulina St., Dept. 9R-8H, Chicago 12, It. I 
Please send Big FREE Book and complete details. 

NAME , 



STREET 

CITY STATE 



94 6 




TINY RADIO! 

Red plastic case. No tubes, 
batteries or electric "piug- 
Ins" needed! Guaran- 
teed to receive local 
stations. Only $:i.9Q 
tck. Mo. cash) postpaid 
or send only $1.00 and 
iy SJ.un C.O.D. Complete 
ly to play on easy connec- 
tion. With Personal phone. 
Get your tiny radio now! 
PEPT, UMl KEARNEY. NEBR. 
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Transformer Scoops! 

Transformers listed are full- 
*\w\\ type, U|>riclit mount- 
ing. Color coded leads. 
Brand new! Quantities are 
11 nil ted — so order now I 

ma -2510 — Power Trans- 
former 850 VCT. 200 MA; 
5V. 3A; and OV, fiA. 4^' 
x 4* x Ilegulur list 

$12.75. Now only. S4.S5 «a. 

MA- 2 521— Driver Trans- 
former 6 KG to PP 61,6, Class 
AH 2. Itated 40 MA. Pri- 
mary current. 3* x 24' x 3'. A $3,75 value. M Id- 
America's value price $1.89 «». 

MA-2521— l'llaitient Transformer 115 V, 6-eycle 
primary. 0.3V. 3A secondary. 3* x 2H* * 2H* 
$1.49 

Amazing FM Antenna 

Model A-100 for uxe lmloons — eliminates trouble 
of erecting outside antenna. Tunes N8-10S MC band 
with excellent Hlmml pain. May be mounted on wall 
or out of HiKht under rue. < 'omptete with twin lead- 
in cable; merely connect to receiver antenna posts. 
Hrand new In original factory cartons. Shi ppinK wt. 
1 lb $1.49 «». 

SERVICEMAN SPECIALS 

MA -2 1 69 Antenna loop for AC -DC sets 15c 

MA. 3303 B-ft rubber line iurd with Mug 12c 

Standard Brand 
Electrolytic Condensers 

59c each. 10 for $5.49 
MA -842 HM6 tnfil. 450 WVIH* 
MA-886 iU-'lii nifd. 4011 WVItC 
MA. 839 40-40 mfd. 150 WTDC 

Chokes and Transformers 

MA- 2526 li henry. 15i» MA. 150 ohm elioke. . .$1.29 
MA-2530 fHHl VIT. 51) MA: 6.3V. :iA : 5V 

2.\ iniiisforiiier (half-shell intK.»... 2.09 
MA- 1 290 J5 henry. Jill MA. 12n olun rhoke... .49 
MA- 1205 I'nlversiil iMJiput transformer for 

shtSlc P.p. or Parallel tubes: rated 

12 watts strap miR.) 1.19 

MA. 2525 MM) VI T. 100 MA; ti.3V. 3A; 5V, 

3A transformer (upright mtff.) 2.79 

Volume Controls with Switches 

39c each. 10 for $3.49 

MA. 1 141 1 tilt. (Kin ohm MA- 1 1 53 50n,fl<M> ohm 
MA- 1 107 25n.(ioo ohm MA. 1 164 1 niCKolun 
MA* 1 134 350.000 olun MA- 1 105 2.5 megohm 

PM Speakers 

MA-2232 3%". 1.47 oz. Alnico 5 $1.29 

MA -22 1 4 3*. 1.47 not. Alnh-o 5 1.29 

MA-2229-l fi", l.fiS oz. Alnleo 5 1.69 

MA-2267 8", 21 oz. Alnleo 3 3.79 

MA-2268 ir. 21 oz. Alnlwi 3 6.50 



TERRIFIC SAVINGS ON 

CERAMIC GRID CAPS 



H* clasp to fit 807. 2X2 and 
other popular tubes. Made by 
a famous manufacturer. Regu- 
lar 2 le. Oct your share while 
they last at this sensational 
low price. MA -2 234. 6 for 79c 




Order from this Ad 

Quantities on above-listed Items are strictly limited! 
You inttat act fast to make sure you m what you 
want. Seud 25% deposit. Pay balance plus postage 
on delivery. <;et your name and address on Mid- 
America's select mailing list to rei-elve monthly 
bargain bulletins that give you first crack at the 
latest, greatest, money-saving buys in radio i»rt8. 
electronic equipment, tubes, etc. Send orders and 
mailing list data to Desk KK-128 

ijAl D^AMlRICA^CUncr 



fc^/ 2412 S. Michigan Avenue 
" Chicago 16, 111, 



SETTING A.F. OSCILLATORS 

Many a constructor of audio test gen- 
erators is confronted with the problem 
of calibration. For best results another 
calibrated oscillator should be used. 

If the builder is a ham or knows one, 
he may have access to a surplus BC-221 
r.f. frequency meter, which can be used 
very nicely for the a.f. calibration. 

Feed the audio output of the fre- 
quency meter into the vertical input of 
an oscilloscope, and the output of the 
audio generator into the horizontal in- 
put. Let the meter warm up for at least 
15 minutes; then switch it to the low 
band and set it to zero beat with the 
built-in crystal standard. 

Now tune the variable-frequency os- 
cillator in the frequency meter to vari- 
ous frequencies differing from the crys- 
tal comparison frequency by amounts 
from zero to 10 kc. The difference be- 
tween the crystal check frequency and 
the v.f.o, frequency will be the audio- 
frequency tone. 

Compare the a.f. generator frequency 
to that put out by the frequency meter. 
When they are equal, the scope will 
show a more or less perfect letter O. 
The generator scale can be marked at 
each point of comparison. 

IGINIO CORRENTE, 

Bayonnc, A', J. 

STARTING FLUORESCENTS 

Here is a method for starting burned- 
out fluorescent lamps. Old lamps can be 
used indefinitely. 

The burning out of the lamp means 
that one or both of the filaments has 
opened. The filaments heat the gas in 
the tube so that they will not need a 
higher starting voltage than is available 
from the 117-voIt lines. 

The drawing illustrates the method 
of starting lamps with open cathodes. 
An ignition coil and interrupter create a 



S-METER 

I had a 0-10-ma meter which I 
wanted to use as an S-meter in an or- 
dinary home receiver. The set used two 
6K7's as i.f. amplifiers. Both cathodes 
were connected together and to ground. 

I inserted the meter between the 
cathodes and ground, as the diagram 
indicates. The 50-ohm rheostat is used 

IF STAGES 



+ 1I7VAC 




|| B BALLAST 


FLUORESCENT LAMP 


5 M 





f 



IGNITION COIL 



*5 



m 

1 * 6VAC/DC 




1-I0UA XflH 



ZERO ADJ 
SO 



for zero adjustment. The switch by- 
passes the meter and reconnects the 
cathodes directly to ground when no 
meter indication is desired. 

If the i.f. tubes in your receiver have 
cathode-bias resistors, place the meter 
between their ground ends and ground. 
Be sure bypass condensers are ground- 
ed. 

John A. Bishop, 
TrartsvattI, South Africa 

WINDOW ANTENNA 

My landlord doesn't allow antennas 
on the roof of my apartment house 
(although he had just installed a new 
television receiver) so I used the scheme 
shown in the drawing. 




high-voltage a.c. This ionizes the gas 
sufficiently to allow the 117- volt line cur- 
rent to keep the tube lit. After the lamp 
is started, the coil can be removed. 

Donald G. Berlyer, 
Ballarat, Australia 

CRYSTAL HOLDER 

A clip -type fuse holder for 3 AG-size 
fuses makes an excellent holder for the 
negative terminal of the 1N21 or 1N27 
silicon crystals which are available on 
the surplus market. A tube-pin clip 
from an octal wafer socket is a good 
connector for the positive end. 

Harry Mandel, 
Brooklyn, N. Y. 



BRACKET- 
SWINGS IN AND OUT THROUGH 
OPEN WINDOW 



The antenna is a 10-foot collapsible 
rod type, obtained from surplus. It is 
mounted on a strip of wood. The other 
end of the strip is bolted to the window 
sill. 

When I am ready to go on the air, 
I swing the strip around so that the 
antenna is outside the window- The 
antenna is then raised. 

I am using this antenna on 10 meters 
with very good results. I see no reason 
why it couldn't be used as well on 6 
and 2 meters. 

G. Samkofsky, W2YSF 
Brooklyn, N. Y. 

CHEMICAL CONTAINERS 

Many radio preparations, such as 
chassis cleaner, come in bottles without 
applicators. Clean out old liquid shoe 
polish bottles and put the solutions in 
them. The applicator furnished for the 
shoe polish can then be used for the 
chemicals. 

William Muessig, Jr., 

Aurora, Ore. 

RADIO-ELECTRONICS for 
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PRACTICAL DISC 
RECORDING 

Answers Your Questions 

PRACTICAL INFORMATION 

Here i* the book that thousands ot i;i*iio en- 
thusiasts h:ive lieen waiting for. 
Whether you're intcivsted in amateur or pro- 
fessional iwonliiiK, you'll rind PRACTICAL 
DISC R SCORNING by Richard H. ltorf in- 
valuable. It not only telln you how to make 
successful records, but in addition euch im- 
portant recordinir component is niveii a fuH 
chapter, expla ininff it« pur|>usc. and what fea- 
tures to look for when buying. 
You'll like this book for many reasons. With- 
out waste of words, it tfcts right down to 
business on the first patfe. It tells you what 
you net»«l to make jjood records ami how to 
do it by using any type euuipmcut from the 
simplest to the most expensive— depending orj 
your purine and pockctbook. You will find 
all the practical phases of recording covered 
as woll as the underlying principles. 

FILLED WITH FACTS 

Chanter l discusses the various components 
which make up the complete system. Chapters 
2 to 5 go into the practical details of the 
selection and use of discs, motors and Uiril- 
t aUles, teed mechanisms and cutters. Ch*pt*T 
6 is a comprehensive explanation of constant 
amplitude and constant velocity recording, the 
two fundamental recording charae'eristics on 
which all recording is based. Chapter 7 covers 
stylus selection. In Chapter 8 the varion: 
sound sources (microphones, radio tuners, etc J 
are discussed. A feature is the handy chart 
of characteristics of different types of micro- 
phones. Chapter !* discusses the all-important 
amplifier. Circuits of several practical ampli- 
fiers are given. In Chapters 10 thru 13, you'll 
find explained the detailed techniques of mak 
inu good records. All the fine points of ad 
justmcnt. equalization, microphone placement 
and microphone technique, and a whole chap- 
ter on dubbing. Chapter 14 is a concise sum- 
mary of common troubles in recording, and 
how to overcome them. The book ends wit! 
a comprehensive glossary of recording terms 

96 PAGES, 82 ILLUSTRATIONS 

Only 75c 

See your radio parts jobber today 
direct. 

SRfi COUPON BELOW 
— — — — - CLIP AND WAIL - — ™ " * 

RADCRAfT PUBLICATIONS. INC.. 

Dept. 128 
25 West Broadway. Vew York 7. N. Y. 

Send me_ PRACTICAL DISC RECORDING 
I enclose 75c. 

Your Name 



(Print clearly) 



Address 

Jobber's Name. 
Address 



ALUMINUM DISCS 

Every recordist uses some blank discs 
for making test cuts. Instead of throw- 
ing these away after they are used, 
immerse them in hot water for several 
minutes, then peel oiX the recording lac- 
quer. The shiny aluminum disc that 
emerges will be useful for making small 
chassis, shields, and separators. The 
lady of the house will find them useful, 
too, for serving canapes or for use as 
coasters for plants and flower- pots. 

John Anthony Tagliabue, 
Union City, A . J. 

PILOT LAMP FUSE 

A shorted first filter condenser in a 
receiver power supply usually causes 
the rectifier tube to burn out. necessi- 
tating an expensive replacement. To pre- 
vent this, I place a pilot lamp in series 
with the rectifier cathode and the input 
to the filter. 

In normal operation, the lamp will 
make a very good pilot. If the first filter 
(or any later component which is across 
the power supply) shorts, the excessive 
current drawn by the lamp will burn it 
out. It thus acts as a fuse, protecting 
the rectifier tube. 

The lamp chosen should be a !5-volt 
one. with a current rating somewhat 
higher than the total current drawn by 
the receiver and filter (as determined 
with an ammeter placed temporarily 
where the lamp will go). 

Jean S. Bastin. 
Rohx, Belf/inm 

SPEAKER REPLACEMENT 

The cone of the elect rod y namic speak- 
er in my table- model receiver was dam- 
aged beyond repair, and I wanted to use 
a I'M speaker as the replacement. 

I removed the field coil (with its core 
I and housing) and output transformer 
I from the old speaker, leaving all leads 
connected, and fastened the field coil 
! under the chassis with solder. 

The new PM was installed, and the 
old output transformer mounted on it. 
I connected the new voice coil to the 
proper transformer terminals. 

This avoided the necessity for procur- 
ing a new electrodynamic speaker, since 
the old field coil is still in the circuit, 
acting as a power-supply choke, just as 
it did before. 

John R. Hooper, 
Hast port. Me. 

TRANSFORMER WINDING 

When winding a transformer with 
mall wire, it is usually quite a prob- 
lem to keep the windings in place dur- 
ing the winding process. Masking tape 
will solve the problem. The tape is 
wrapped around the form, gummy side 
up. and each turn sticks to the tape. 

Masking tape is also useful where the 
person winding the coil wants to stop 
in the middle of the job for any reason. 
The wire already wound will remain in 
place until the work is resumed. 

John E. Kent, 
Waynesboro, Va. 



A Remarkable 
NEW LINE 




Espey Mo, lei 511 



High QUALITY 
Hi.rh POWER 



Ciistoin-Biiilt 

AM-FM Chassis 

Like fvcri Oilier tmulrl in 1 lie «oui» 
pletf KSPGY line of rtf|iT;irci»Ciit re- 
rriv«?i>, find FM Timers*, the Model 
511 AM- KM rhKMii (Hlnsirnied) i 
1 1 io kisl uonl in modern eiigineerin|! 
in the eleetroiiies field. Featuring 12 
lithe- pill* lti'itifier ;m<l Tuning In 
ilir;itoi. it i Drift Compensated, Of id 
\~ Mipplied complete with all :in- 
lenuas, 2.1 watt speaker, ami all 
hardware. It* low price ;i**ure> liij:h 
profits for you in the growing re- 
plareiiicnt field. Write tflclny to Dept. 
* - 1 J lot complete detail* ot this ex- 
panding profilidde market! 



ESPEY MFG. CO., Iiic 

">28 E;ist 72ii<l Sli pet 
IW York 21, N. Y. 

"EsttifWixW I92H" 



BRAND NEW SURPLUS! GUARANTEED! 

3/ 4 RPM, HI-TORQUE 
ELECTRIC MOTOR 



$2.85 



40c 
and 



GOV'T. COST. 540 

• Operates on MOV AC. 60-eyeles. 
(Requires only 12 MFD condenser.) 

• Reversible. No Fre« Swinq. Quiet 
t> With Full Instructions. 

• FOR ROTATING HAM. FM. TELEVISION AN 
TENNAS AND MANY OTHER USES. 

BARGAIN RADIO, Dept. BR-2 

249 N. Ju.inita Los Anqeles 4. California 
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TRANSMITTING 




STYLI "A" 




STYLI "AA" 




STYLE 




STYLI "C" 




STYLE "D" 



CONDENSERS 

SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY 

We have literally hundreds of thousands of these top quality standard type 
transmitting mica condensers in stock for immediate delivery at a fraction of 
their original cost. Every condenser is brand new and carries the name of a 
fine nationally known manufacturer. 

Despite the unusually low prices, these mica condensers, like all Wells Com- 
ponents, are fully guaranteed. Be sure to order sufficient quantities for your 
requirements. 



Cap 


Wrkg 


Price 


Cap 


Wrkg. 


Price 


Mid 


Volt. 


Each 


Mfd 


Volt. 


Each 








.01 


2500 


1.60 


STYLE "A A" CONDENSERS 


.01 


5000 


1.95 


.04 


1000 


S3. 50 


.0125 


6000 


2.00 


.02 


3000 


4.50 


.02 


3000 


1.70 


.002 


35000 


15.00 


.025 


2500 


1.60 






.047 


2500 


1.75 


STYLE "A 


" CONDENSERS 


STYLE 


*C" CONDENSERS 


25 MMFD 


10,000 




.UUUUU3 


2500 


$0.40 








.UUvU 3 


2500 


.40 


STYLE "B 


' CONDENSERS 


.UUUl 


2500 


.40 


'0000425 


5000 


$0.80 


0001 


1250 


.35 


.00005 


3000 


.75 


(WIT 


600 


.25 


.00007 


1140 


.70 


.00015 


2500 


.40 


.00003 


3000 


.75 


.00015 


1250 


.35 


.00004 


3000 


.75 


.UUUl / 3 


2500 


.40 


.00009 


3000 


.75 


.UUUl / J 


1500 


.35 


.000091 


3000 


.80 


.0002 


2500 


.40 


.000107 


3500 


.85 


.0002 


1500 


.35 


.0001 


3000 


.85 


.0002 


600 


.25 


.00015 


6000 


1.15 


.00022 


2500 


.45 


.00015 


5000 


1.05 


.00022 


1250 


.35 


.0001 


5000 


.85 


.00024 


2500 


.45 


.000175 


3000 


1.05 


.00025 


2500 


.45 


.0002 


1430 AC 


1.00 


.00025 


1200 


.35 


.0002 


5000 


1.05 


.0003 


2500 


.45 


.00022 


5000 


1.05 


.00039 


2500 


.50 


.00025 


5000 


1.10 


.0004 


2500 


.45 


.0003 


300C 


.95 


.0004 


1200 


.35 


.00036 


500C 


2.10 


.0005 


2500 


.45 


.0004 


3000 


.95 


.00051 


2500 


.55 


.0004 


5000 


1.10 


.00056 


2500 


.55 


.00047 


3000 


1.00 


.000575 


1500 


.60 


.0005 


3000 


1.00 


.0006 


1250 


.45 


.0005 


5000 


115 


.0007 


1250 


.45 


.00055 


5000 


1.15 


.0008 


1250 


.45 


.00056 


3000 


1.00 


.0008 


1000 


.35 


.00056 


5000 


1.15 


.00085 


1200 


.40 


.00062!> 


3000 


1.05 


.001 


2500 


.55 


.0007 


3000 


1.05 


.001 


1200 


.40 


.00075 


5000 


1.15 


.001 


600 


.35 


.0008 


5000 


1.15 


.0011 


2500 


.55 


.0008 


3000 


1.00 


.0012 


1250 


.50 


.00095 


5000 


1.15 


.00125 


1200 


.45 


.001 


4500 


1.25 


.0015 


1200 


.45 


.001 


3000 


1.15 


.0018 


1200 


.50 


.001 


5000 


1.30 


.002 


1200 


.45 


.00125 


2000 


1.10 


.002 


2500 


.55 


.0011 


5000 


1.35 


.0022 


2500 


.60 


.0015 


3000 


1.10 


.0022 


1200 


.45 


.0015 


5000 


1.40 


.0024 


1200 


.50 


.0018 


2000 


1.10 


.0025 


1250 


.50 


.002 


3000 


1.10 


.0027 


1250 


.55 


.002 


5000 


1.40 


.00275 


1200 


.60 


.002 


6000 


1.75 


.003 


1200 


.55 


.0024 


3000 


1.15 


.0035 


2500 


.60 


.0024 


5000 


1.50 


.00375 


2500 


.65 


.003 


3000 


1.60 


.00375 


1000 


.45 


.003 


5000 


1.70 


.0039 


1250 


.55 


.004 


3000 


1.50 


.004 


2500 


.60 


.005 


2500 


1.40 


.004 


1250 


.45 


.005 


5000 


1.70 


.0043 


2500 


.65 


.0056 


3000 


1.30 


.0045 


1000 


.45 


.006 


3500 


1.45 


.0047 


1250 


.55 


.0068 


3000 


1.40 


.0046 


500 


.45 


.008 


3000 


1.45 


.005 


2500 


.60 



Cap 
Mfd 

.005 

.005 

.0051 

.0051 

.0056 

.0056 

.006 

.006 

.0068 

.007 

.008 

.009 

.01 

.01 

.01 

.015 

.015 

,0175 

.02 

.02 

.02 

.025 

.03 

.04 

.04 

.04 

.047 

.047 

.056 

.06 

.073 

.09 

.09 

.1 

.1 

STYLE 

.00004 

.0001 

.0001 

.00015 

.00015 

.000175 

.0002 

.0002 

.00025 

.00025 

.00025 

.0004 

.0004 

.0005 

.0005 

.0005 

.00051 

.00052 

.00055 

.00056 

.0006 

.0006 

.0006 

.00065 

.0007 

.0008 

.00085 

.001 

.001 



Wrkg. 
Volt. 
1250 

600 
2500 
1200 
2500 
1200 
2500 
1200 
1200 

500 
1200 

600 
2500 
1250 

600 
1250 

600 
1200 
2500 
1250 

600 
1250 
1200 
1200 
1000 

600 
1200 

600 
1000 
1000 

500 
1000 

600 
1000 

600 



Price 
Each 
.45 

.35 
.65 
.45 
.65 
.45 
.65 
.45 
.55 
.35 
.45 
.50 
.60 
.45 
.40 
.55 
.35 
.55 
.65 
.45 
.35 
.55 
.50 
.55 
.45 
.35 
.50 
.40 
.55 
.50 
.40 
.55 
.45 
.60 
.45 



"D" CONDENSERS 



600 
1250 

600 
1200 

600 
1000 
1200 

600 
2500 
1200 

600 
2500 
1200 
2500 
1200 

600 
2500 
2000 
2500 
1200 
2500 
1200 

600 

600 

600 
1000 
1200 
2500 
1250 



$0.20 
.25 
.20 
.25 
.20 
.30 
.25 
.20 
.35 
.25 
.20 
.35 
.25 
.35 
.30 
.20 
.35 
.35 
.40 
.35 
.35 
.25 
.20 
.25 
.25 
.35 
.35 
.40 
.35 



Cap 


Wrkg. 


Price 


Mfd 


Volt. 


Each 


.001 


600 


.25 




600 


^30 


0015 


1200 


'35 


~0018 


1200 


.35 


.002 


2500 


*40 


.002 


1200 


•35 


002 


600 


.25 


!0022 


2500 


.40 


0022 


1200 


*30 


!0022 


600 


.25 


!0024 


1200 


*25 


!0025 


2500 


*40 


!0025 


1200 


.30 


.0027 


1200 


JO 


!oo3 


1200 


.30 


.003 


2000 


.40 


!00375 


1000 


.40 


.0039 


1200 


]40 


.004 


2500 


.45 


.004 


1200 


.35 


.004 


600 


.25 


.0044 


600 


• 25 


.0043 


1200 


.35 


.0045 


600 


.30 


.0047 


2500 


.40 


.0047 


1200 


.30 


.005 


2500 


•40 


.005 


1250 


.30 


.005 


600 


•25 


.0051 


1200 


.35 


.0051 


600 


.30 


.0056 


1200 


.35 


.0056 


600 


.30 


.006 


1200 


•35 


.006 


600 


.25 


.0068 


1200 


.35 


.007 


600 


.30 


.008 


1200 


.35 


.008 


600 


.30 


.009 


600 


.30 


.01 


1250 


.40 


.01 


600 


.30 


.01 


2500 


.50 


.015 


1250 


.40 


.015 


600 


.30 


.014 


600 


.35 


.0175 


600 


.40 


.02 


2500 


.50 


.02 


1200 


.35 


.02 


600 


.25 


.022 


1200 


.35 


.025 


1200 


.35 


.025 


600 


.25 


.03 


1200 


.35 


.033 


1200 


.35 


.04 


1000 


.35 


.04 


600 


.30 


.047 


1200 


.40 


.047 


600 


.30 


.056 


1000 


.35 


.06 


1000 


.40 


.073 


500 


.30 


.09 


1000 


.45 


.09 


600 


.35 


.1 


1000 


.50 


.1 


600 


.35 



WELLS I 

7 SALES, INC. / 



This is only a partial listing. Write or wire tor Information on types not ihown and for receiving set micas 
and silver micas. 

Manufacturers and Distributors: Write for 
our comp/ere Mica Condenser Lis ring 
No. 103A. 



We advise distributors to order Immediately from 
this ad. Our standard Jobber arrangement applies. 



320 N. LA SALLE ST. DEPT. Y, CHICAGO 10 ILL. 

RADIO-ELECTRONICS for DECEMBER, 1948 
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Try This One 



in 




PRACTICAL DISC 
RECORDING 

Answers Your Questions 

PRACTICAL INFORMATION 

Here is 1he book that thousands of radio en- 
thusiasts nave been waiting for. 
Whether you're interests! in amateur or pro- 
fessional recording, you'll timl l'KACTICAI* 
DISC KRCOKUING by Richard H. Dorf in- 
valuable. It not only tells you how to make 
successful records, but in addition each im- 
portant recording component is niven a full 
chapter, explaining its purpose, and what fea- 
tures to look for when buying:. 
You'll like this book for many reason-. With- 
out waste of words, it gets right down to 
business on the first pau'<\ It tells you what 
you need to make pood records and how to 
do it by using any type equipment from the 
simplest tn the most expensive — depending on 
your purpose and pockethnok. You will rind 
all the practical phases of recording rovered 
as well as the underlying principles. 

FILLED WITH FACTS 

Chanter 1 discusses the various component* 
which make up the complete system. Chapters 
2 U* 5 go into the practical details of the 
selection and use of disc*, motors and turn- 
tables, teed mechanisms and cutters. Cha liter 
6 is a comprehensive explanation of constant 
amplitude and constant velocity recording, the 
two fundamental recording characteristics on 
which all recording is based. Chapter 7 covets 
stylus selection. In Chapter H the various 
sound sources (microphom s, radio tuners, otc.) 
are discussed. A feature is the handy chart 
of characteristics of different types of micro- 
phones. Chapter H discusses the all-important 
amplifier. Circuits of several practical ampli- 
fiers are given. In Chapters 10 thru 13. you'll 
tind explained the detailed tech ni« pies of mak- 
ing good records. All the fine point* of ad- 
justment, equalization, microphone placement 
and microphone technique, anil a whole chap- 
ter on dubbing. Chapter 14 is a Concise sum- 
mary of common troubles in recording, and 
how to overcome them. The book ends with 
a comprehensive glossary of recording terms. 

96 PAGES, 82 ILLUSTRATIONS 



Only 75c 



See yimr radio parts jobber today or order 
direct. 

SFK COUPON BLXOW 



(Print clearly) 



Address 

Jobber's Name. 
Address 



- — — — - CLIP AND MAIL ™ — — - - 

RADCRAFT PUBLICATIONS. INC., 

Dept. 128 
25 West H mad way. New York 7, N. V. 

Send me PRACTICAL DISC RECORDING 

I enclose 76c. 

Your Name 



ALUMINUM DISCS 

Every recordist iu<es some blank discs 
for making test cuts. Instead of throw- 
ing these away after they are used, 
immerse them in hot water for several 
minutes, then peel off the recording lac- 
cjuer. The shiny aluminum disc that 
emerges will he useful for making small 
chassis, shields, and separators. The 
lady of the house will find them useful, 
too. for serving canapes or for use as 
coasters for plants and Mower-pots. 

John Anthony Tacliabue, 

Union Citjf, A . J* 

PILOT LAMP FUSE 

A shorted first filter condenser in a 
receive]- power supply usually causes 
the rectifier tube to burn out. necessi- 
tating an expensive replacement. To pre- 
vent this, 1 place a pilot lamp in series 
with the rectifier cathode and the input 
to the filter. 

In normal operation, the lamp will 
make a very good pilot. If the first filter 
(or any later component which is acr oss 
the power supply) shorts, the excessive 
current drawn by the lamp will hum it 
out. It thus acts as a fuse, protecting 
the rectifier tube. 

The lamp chosen should be a G-volt 
one. with a current rating somewhat 
higher than the total current drawn by 
' the receiver and filter (as determined 
with an ammeter placed temporarily 
where the lamp will go). 

Jean S. Hast in, 

SPEAKER REPLACEMENT 

The cone of the electrodynamic speak- 
er in my table- model receiver was dam 
aged beyond repair, and I wanted to use 
, a I'M speaker as the replacement. 

! removed the field coil (with its core 
and housing) and output transformer | 
from the old speaker, leaving all leads 
I connected, and fastened the field coil 
' under the chassis with solder. 

The new PM was installed, and the 
old output transformer mounted on it. 
I connected the new voice coil to the 
I proper transformer terminals. 

This avoided the necessity for procur- 
ing a new electrodynamic speaker, since 
the old field coil is still in the circuit, 
acting as a power-supply choke, just as 
it did before. 

John K. Hooper. 
East port. Me. 

TRANSFORMER WINDING 

When winding a transformer with 
small wire, it is usually quite a prob- 
lem to keep the windings in place dur- 
ing the winding process. Masking tape 
will solve the problem. The tape is 
wrapped around the form, gummy side 
up. and each turn sticks to the tape. 
Masking tape is also useful where the 
; person winding the coil wants to stop 
in the middle of the job for any reason. 
1 The wire already wound will remain in 
| place until the work is resumed. 

John E. Kent, 
Watfite&boro, Va. 



A Remarkable 
NEW LINE 




Es|»ey Model 511 



High QUALITY 
High POWER 

CuslOiii-BuiJl 

AM-FM Chassis 



• del 



the roiti- 



Like evevj olhei 1 mod 
plcte ESI'KY lint* iff rephn enh'iit re- 
rtiwr>. and FM Tuners, the Model 
Si 1 AM-FM Hindis (illtistrainl! i 
I he lull word in modern engineering 
in the eleriromcs field. Featuring 12 
lube- plu& Hertifier and Tuning In- 
dir.itor, it i« Drift Compensated, and 
i.» -implied cuMiplWr with all an- 
l^i HU>*, 25 w;ilt speaker, and all 
hardware, lt« low pri«-<* a^ur*»> hijili 
profits for yun in the growing re- 
placement field. Write loday to Dept. 
C-l I lor complete details of this e>- 
pandinf! profitable market! 

ESPEY MFG. CO., Inc. 

">28 East 72n.I Street 
New York 21, N. Y. 
" E*tn hi i sheil l<>2ll" 



BRAND NEW SURPLUS! GUARANTEED! 

3/ 4 RPM, HI-TORQUE 
ELECTRIC MOTOR 



$2.85 



and 

Handling 



GOV'T. COST. S40 

• Operates on HOV AC. 60-cycles. 
(Requires only 12 MFD condenser.) 

• Reversible. No Free Swino. Quiet. 

• With Full Instructions. 

• FOR ROTATING HAM. FM. TELEVISION AN- 
TENNAS ANO MANY OTHER USES. 

BARGAIN RADIO, Dept. BR-2 

249 N. Juanita Los AnOeles 4. California 
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SEE 

the 




SPECIAL 
SECTION 

IN 

NEXT MONTH'S 
ISSUE 



TECHNICAL KOs 



OlI.-KII.LK1) 

CflNDK N'S K RS 



TRANSMITTING 
MICAS 



Ml li 


lilmiV 


Vl.35 


.IMUJM.'i 


2'ilHI\ 


SO. 15 


.11" 


*.IM»V 


.14 


noun:. 


:«>mv 


.35 


] 


2.-.HIIV 


.75 


II 000"' 


r.ooov 


.85 


1 


;mh>\ 


1.65 


oiMiORT 


2.-100V 


.20 


'2\ 1 


7 1 if io \ 


4.10 


.ItllllllT 


2%lioV 


.20 


.rj 


!'iMMI\ 


7.95 


.HfH»2.*l 


2.0o\ 


.25 




hMiri\ 


.35 


.0002."! 


',01111V 


.85 




1 V 


2.15 


.f|li||"i 


i!"illil\ 


.25 




lithHtV 


3.75 


•10072 


'.illlii\ 


.85 




fllWV 


1.05 




"lOlMlV 


.85 




.HUiV 


.28 


mm; 


2MI0 \ 


.25 




llldllV 


.40 


mill 


"iOWiV 


.85 




2iiiiiiV 


.75 


III rj 


12'HiV 


.20 




h,n\ 


.30 


1102 


3000 V 


.65 


. s". 


«IH»V 


.35 


.011*1 


•J"im\ 


.30 


] 1 


10iJil\ 


.45 


.00.1 


30imV 


.65 




2imiV 


.20 


mil 


2-.0O\ 


.35 




t.OOV 


.40 


IMl'i 


lOimT.X 


.15 


J 0 


IihhiV 


.60 




nooov 


.65 


1 II 


i:miV 


.60 


Hoi; 


20011V 


.35 


J II 


litunv 


1.00 


oris 


rjoov 


.15 




«j2iiv.\r 


.55 


01 


I200T v 


.15 




loimv 


1.45 








> it 


♦:imiV 


.85 








H II 


1 iMhi \ 


1.75 


TUBES- 


CHOKE- POTS 


10 II 


«oov 


1.00 


Tulns 12 


KS M.r.il 


.29 


::o >» 
:<u.u 


lm\'.\V 
XU)Y \f 


1.40 
3.75 


n»ki* n 

2-0 oh 


o.M \ lull 


1.59 








Put*: 1MH\ 


.OK ImiK 


.19 


IS" Kin lii 


>]\tif 2"i V 


.40 


Dual. > 2 


Mm 






2"i V 


.50 




Hi" 


.30 



SHI KLDKD WIRK =22 50 Ft, for .65 

KKSISTOIt KIT Assort ocl '.,&1W lllO for 1.19 
HATHTUR KIT Sx.l. .5, .or,, ETC. 10 for ,5H 
('ONIYKNSKIt KIT .Ol-.fMKiOt . . . IflO for 2.99 
MICAS .01, .002. .i>05, ETC. All Value* .OA 
.01 150V PAPER iMIIHiETi . . 60 for 1,00 
0.1 fifiOV PAPER 8 for 1.00 



$2.00 min. order F.O.B., N.Y.C. Add postage 

50% deposit, balance CO D. with all orders. 
Manufacturers inquiries invited. Send for Flyer. 
Prices are subject to change without notice. 



TECHNICAL RADIO PARTS CO. 

MOVED TO LARGER QUARTERS 

557 McDonald Ave,, Brooklyn 16, N. Y. 
Dept. RE-7 




rHARD-TO-GET PARTS^ 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

• DEAL FOR EXPERIMENTERS. 101 USES 

Sturdily constructed to Precision 
standards, this self-starting shaded 
ihjIc A.C. induction motor is now 
erful enoutrh for a number of Uses, 
Some of these are: Automatic Tim- 
inq Devices. Current Interrupters 
Electric Fans. Electric Chimes 
Window Displays. Photocell Contro 
Devices. Electric Vibrators. Smaf 
Grinders. Buffers and Polishers 
Miniature Pumps. Mechanical Mod- 
els. Sirens, anil other anulloa 

Consumes about 15 watts of 
power and has a soeed of 3.000 
r.r>.m. When asared down, this 
sturdy unit will constantly oper- 
ate an IS. inch turntable loaded 
with 2O0 lbs. dead weight — THAT'S POWER! 

Dimensions 3* hiKh bv 2* wide by 1» 4 " deep; 
has 4 convenient mounting: studs: abaft Is 7 '«" Ions; 
bv 3/16" diameter, and runs in self -allRniner oil- 
retaining bearinKS. DesiKned for 110-20 volts. 50-0O 
cycles. A.C. only. Sho. Wt. 2 lbs. 

ITEM NO. 147 cn AP 

YOUR PRICE $Z«?0 



ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN WEIGHT 
LITTLE Ot ANT MAGNET 

Lifts 5 lbs. easilv. Weighs 4. u«. 
Mad* of ALNICO new hbxh-macnetlc 
steel. Complete with keeper. World's 
most powerful magnet ever made. 
The experimenter and hobbyist will 
find hundreds of excellent uses for 
this hisrh quality permanent magnet 
Measures 1 Si" x I l/a" Ship. Wt 

ITEM *NO. 1S9 $1 50 

YOUR PRICE ., T'*^ V 




GENUINE MICROPHONE TRANSMITTERS 

j^ -- "^x. Regular telephone trans- 

s +XXA4c- milters taken from a large 

_' - *X telephone supply com- 

pfcjivs overstock. Work 

rerfectly on 2 dry cells, 
an he used on P. A. svs- 
terns, call systems, inter- 
communications sets, 
■hort-line telephone clr. 
cults, house-to-house or 
farm-to-farm 'phone lines, 
nlso to talk through your 
nwii radio or an concealed 
dictaphone pick-up. Use 
ful replacements on hnt 
tery-operated rural tele- 
phone lines. 

THESE AKE GENUINE 

?i*AS^J M,TrrJIS ' Made hy keli.ogg. westkrn 

ELECTRir AND STROMRERO-C ARLSON. excellent In 
appearance ^nd operation. A remarkable value and 
one seldom offered in these times. Shio 
ITEM No. 160 

YOUR PRICE 




$1.95 



WATTHOUR METER 




Completely overhauled and 
ready for immediate service. 
Disijrned for regular 1 115 
\nlt. GO cycle 2«vrire A.C. 
circuit. Simple to install: 
2 wires from the line and 
2 \vlr<>«» to the load. Sturd. 
ilv constructed in heavv 
metal case. 8Mi* high. Oij* 
wide. deep. Westing- 

house. G. E. Ft. Wnvne. 
Sangamo or other svn liable 
make Shp. Wt. 14 lbk. 



$6.50 




AMAZING BLACK LIGHT! ! 

Powerful aSO Watt ultra violet Source 

The beat and most practical 
source nf ultra-violet JiRht for 
General experimental and enter- 
tainment use. Makes all fluores- 
cent Miostarifes brllltantly lumi- 
nescent. No transformers of any 
kind needed. Pits any standard 
lamp socket. Brings out beau- 
tiful opalescent hues in various 
tyiies of materials. Swell fnr 
nmateur parties, plays, etc.; to 
obtain unique lighting effects. 
Bulb only. Sho Wt. 2 lbs. 

$2.50 

WESTERN ELECTRIC RREAST MIKE 

Tills Is a fine light-weight air- 
craft rarlion microphone. It weighs 
only 1 lb. 

Mike comes with hreasllilate 
louritini; and has 2-wav swivel - 
mr ndjustment so that it can be 
adjusted to anv desired iioMiimi. 
There are 2 woven straps: one 
around neck. the othei 
chest. straps can he 
1 on and off qtiicklv bv an 
ngenUiti*. arrangement. 

This excellent mike ran be 
lapted for home broadcasting or 
private communication systems. I«v 
"Umoijritintr breastplate, tl can bo 
sod as desk mike. 
Comes complete with H-fotd 
j- 1 and h.ird rubber nlutr. Finished in 
plate, lioh-iustahlc. Shipping weight, 2 lbs, 
ITEM 152 

YOUR PRICE 




$1.49 



HUDSON SPECIALTIES CO. 

40 West Broadway, Dept. RE-I2-4S, New York 7, N.Y. 

I ha\e circled below in* numbers of the items I'm 

order um. \] v full remittance of S hi. 

dude shipping charges) is enclosed (NO C.O.D. 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) 

OR mv deposit of $ is enclosed <2n' , v 

rcHufred). «=hio order C.O.D. for balance. NO C.O.D. 
ORDER FOR LESS THAN SS.OO. BE SURE TO IN- 
CLUDE SHIPPING CHARGES. 
Circle Item No. wanted: 

147 139 ISO 87 152 33 



Please Print Clearly 
State. 



Co miicntioiisi 

"NEW LOOK" COMMENTS 

Dear Editor: 

We really enjoy your new format and 
the more frequent television articles. 
Glad to see that your gang is waking 
up to the fact that television will be 
the giant of the electronics field in 
short order. 

Star Radio, 

Perth Amboy, N. J. 

Dear Editor: 

I am really glad it is now possible to 
read Radio-Electronics without turn- 
ing pages to hunt for the continuation 
of the article. 

Felix Huttrer, 
Plymouth, England 

Dear Editor: 

Congratulations on the new Radio- 
Electronics I It's a beauty, from front 
index and color right down to the slick- 
paper noncontinuation articles. 

David Gnessin, 
Columbus, Ohio 

Dear Editor: 

Congratulations on the new setup for 
Radio-Electronics. My chief interest 
is that it keep its technical excellence, 
but I particularly welcome the depart- 
mentalization. I also like the color 
emphasis, as in "Eclipse of the Vacuum 
Tube" (September issue). There is 
never a dull moment with Radio-Ei.EC- 
tronics! 

H . V. Leslie, 

So n f e rse t . E M/y land 

FM NOISE NO PROBLEM 

Dear Editor: 

In your August issue you printed a 
letter concerning ignition noise in FM 
receivers. I think the writer was using 
a poor receiver. I base this on my per- 
sonal experience with a Zenith model 
7II822 which is on my desk. I am on 
the second floor, on the street side of 
the building, and there is a continuous 
procession of automobiles and trucks 
going by all day long. I have yet to hear 
any ignition noise when the set is tuned 
to a station. 

I think Mr. Zarattaro was using a re- 
ceiver with poor noise- reducing prop- 
erties or one that was defective, as my 
location is certainly a severe one. 

K. E. IlASSEL, 

Assistant Vice President, 
Zenith Radio C0/7), 

FAVORS RATIO DETECTOR 

Dear Editor: 

In the letter which pointed out that 
ignition often ruins FM radio reception, 
Mr. Zarattaro is quite correct. 

However, the problem may be solved 
very easily by converting the discrimi- 
nator to a ratio detector or by adding a 
limiter stage to the existing ratio de- 
tector. 

I have a Meissner FM tuner which 
gives me very good reception, 

Thomas W. Athaley, 
New Bedford, Mass. 

Radio-electronics for 
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Remember! 

Jht next 
month J 

iJJtte 

there will fa a 

SPECIAL 
SECTION 

Oft 



€oiiimiiiiicfifi«iis 



TUNE FM SETS CORRECTLY I 

Dear Editor: 

I think part of Mr. Zarattaro's j 
trouble is in not having the station 
tuned in properly. If I don't have my 
FM receiver tuned ri^ht, automobile 
interference will break through; but 
correctly returning the set cuts out in- 
terference. I am located right on a main 
highway where there is plenty of traffic. 

I listen for the between-station hiss 
when I tune my set. When the hiss is 
gone, I figure the station is tuned in 
properly. I tune in a station, not for 
the loudest, but for the clearest sound. 

Frank C. Pierce, 
A'< w Bedford, Mass. 

(Perfect discriminator alignment, as 
well as perfect tuning, is necessary for 
exclusion of interference. This may ex- 
plain some of the apparently contradic- 
tory results obtained by readers with 
similar equipment an 1 in similar situa- 
tions. — Editor) 

WANTS CODE-STATION LIST 

Dear Editor: 

The September issue of Radio-Craft 
wins our approval for design and edi- 
torial content. We have been reading 
your magazines since the days of Mod- 
ern Electrics, Many things have hap- 
pened in radio since the time the Elec- 
trical Experimenter and Duck's cata- 
logue, but without Gernsback's leader- 
ship and foresight many of us old-timers 
(I have been in radio and electricity 
since 1908) in all probability would have 
been lost in the confusion. 

I still copy code and would like to 
see a table of call letters of low-frequen- 
cy commercial stations published in the 
magazine. What say? 

Howard's Radio Hospital, 

Cleveland, Ohio, 
(Any other readers interested in a 
list of commercial c.w. stations for code- 
practice purposes 7- -Editor) 

FM SERVICE INADEQUATE 

Dear Editor: 

As a long-time FM listener, I am 
certainly disappointed in the type of 
service FM is giving. Too many stations 
in this area are giving forth with low 
fidelity, operating with low interim 
power, or making no attempt to get on 
the air at all. As for high fidelity, only 
two stations out of about 25 I can re- 
ceive even approach the 15.000-cyele 
standard. 

FM receivers, too, lack high stand- 
ards. I have tried many; most lack sen- 
sitivity and drift too much. 

At present I am using a Meissner 
AM-FM tuner and a Hallicrafters SX- 
42. The antenna is a rotatable Vee-Dx 
on a 20-foot mast on the roof. Best dx 
I have gotten was about 250 miles. I 
find that dx is best from 10 pm on when 
the sky is overcast and the humidity 
low. 

I prefer having FM stations listed by 
frequency instead of by call letters. 

Thomas A. Irey, 
Boyertown, Pa, 

D ECEMBER. 1948 



1 $1,000 A MONTH 

Tliafs what JUST ONE of the 
many plant in this book 
brought in— over $1,000 a 
month, steadily, front radio 
service alone. HOW TO M.\KJL* 
MORE MONEY IN RADIO 
SERVICE is so full of money - 
makinS plans and Ideas it will 
amaze you. Why work for 
wages? Why not become your 
own boss and make more 
money? EVEN REGlNNEHS 
who used some of the easier 
plans in this book averaged 
WAY OVER *100 A WEEK 
j£r^V" J ust wotkinn from home. This 

bo<4( is making money for 
tervieeiiun jiuI beginners, 
rwrywliei e — C.S.A., Canada. 
Pm-rto Rho. Mexico. So. America. Hawaii. 1'hllipldnes. 
and other emintiies. Letters of thanks aro continually 
coming in. 

AT LAST! 

The real money. making secrets of radio service are given 
out in this book. 

—Hook very helpful— follow —Best of IU kind that have 
tnir advice in the l>ook earned ever been printed. 

W. Bradford. 
E. Chicago, Indiana 
Have hook only a . week— 



hiKh as $1D0 a week radio 
rt-p:Hrtiiir. m my aL>:<rtrm>n(. 
C. Scidler. Brooklyn. 



■■ — - v tlave noon »niy a v»i 

« ,.„.,ilL couldn't ston readim: 
. " A_ ^rrfA" Already made money 



Already made money and 
reived many valuable Pp»"t; n)any new customer*, 
rs— read it n times. Would AT Waters Jr 

Carthage, N. Y. 
In business 17 years. Book 



nut take twice the prire for 
it. W. J. Plulllhs, 

lirlmKUiii. W. V 



—In radio I." vears— Book contain* many thing* which 
curKains fnr more informa* took me many year* to learn 
uon than cxix-ricd.— Kvery the hard way. Book worth 
radioman should have this many times it* small cost, 
hook. W. J. Fraser, P. V FysMU-r. 

V linont, N. Y. Klmwood. Illinois 

2"i years expvi leiire. aro packed in this 83 page book. 
8 1 * x 1D%. by V. fJale. for servicemen, beginners, stu- 
dent*. Among MANY OTHER THINGS It shows you 
where the money is and how to get it PAST: How to 
get plenty of nsininers* ; How to test sets without taking 
them out of cabinets and give estimates Ot'ICKLY; How 
m operate span- time and build to full lime; How lunch 
to rhurge: How to connect with certain RIG MONEY 
concern). ; How to Increase business and expand. 
S«T(1 for this buik today and start making more money 
almost as sixm as >oii git it. The full Price is only $3 
lanv convenient form > postpaid; or C.0.1>. at $3 plus a 
few cents postal charges. You lme nothing to lose. Ex* 
amino it for 5 days. If you aren't twud lively delighted 
return It and we will refund your $3 promptly. If you 
want more information about the hook semi for literature 
JTli-RE. Its free. 

MERIT PRODUCTS, DEPT. RE, 

2I6<32 132 Avenue. Springfield Gardens 13. N. Y. 

free 




It 



MAIL COUPON NOW 



for EVERYONE inUmted In 

TELEVISION • RADIO • ELECTRONICS 
SOUND SYSTEMS • INDUSTRIAL EQUIPMENT 

EVERYTHING In standard brand equipment! 

Profetsionolsl Radio Homsl Television Enthutioml 
beginnersi Oldtimers! Amateurs! HobbyiiUl Here's 
one book thot't a MUST for yool Oor FREE US page 
tatolog jammed with over 20,000 different items. 
The »mollett part to the mott complete indoitriol 
tyttem from one dependable sourcel 

24-HR. MAIL ORDER SERVICE • ONE YEAR TO MY 

3 GREAT STORES: Uptown ot 1 1 5 Weit 45th St. 
ond Downtown at 212 Fulton St. in NEW YORK 
323 W. Modison St. in the heart of CHICAGO 

MAIL ORDER DIVISIONS: 242 W 55th St.. N. Y. 19 
ond 323 Wett Moditon St.. Chicogo 6< Illinois 

[71 

I k. IrnrmJI VJIil J'l Newark Electric Co.! 

^^^■■■■■■■1 DPt.LII,242W,55Stl 

Niwtorkl9,N,Y. I 

jpleote tend me FREE the Newark 1949 Catalog j 
I NAME I 

----^-.-i— ! ! 630 W. 



Cfjrtetmas; Values; 

From Mort's Radio Shack 
NEW HF 10 TRUS0UN0 AMPLIFIER 

A general purpose unit nf small size (tl* x V x 7*) 
for hlnh duality reproduction nf found, music ami 
sneecli funn renin I*, r-nllo. mierohiume. Kntrineereil 
and built l<> meet the hitfh qu.iilty standards ndulreil 
of an am|iliti<T when used In nm junction with tin- 
new ItU'h ildi-lirv piikups. FM AM timers and wide 
ranKe stunk or svstiiti*. NOTK TIlr.'SB KBATfltKS : 

* lO Watt* undistorted power output 18 watts peak. 

* inputs; Hioh gain for variable reluctance pickup*: 
for high impedance mikes. Low gain for flU-AM 
tuners and high output pickups. 

it Selector switch for rapid changeover. 

if Hum level 70 db below 12 watts. 

ir Tone compensation. Separate continuously variable 

base and treble control*. 

it Treble— from lO db to minus is db at 10.000 cps. 

it Bass— from plus lO db to minus IS db at SO CPs. 

it Note — flat characteristics obtained with controls 

centered. 

it Output impedance 2. 4, 8. 16 and 500 ohms. 

it Straight AC for 110-120V SO 60 cycles fused. 

* Tubes— ©SL 7, 6SC7, 2— 6V6. 5V3. 

ir Chassis and shield silver grey hammerloid finish. 

it Hermetically sealed components used throughout. 

Complete with Tubes and Cover $29.95 



•2 
S 

I 




ft 1 ir. — 1 1 lieln Mniii- J 1 
■-j-i wi l, i*wtrii t . ■ L.rod 
i "*i 1*2 l:«ni|i*. K jOh lamh 
burns i|.|||.|icndt-nll\'. Add 
■ ■■■ rtlutr fnr attarhfiiK ad- 
r[i|ional actfc. 

List price, S6.20 set 
Your cost . . S4.98 set 



CHRISTMAS 
TREE LIGHTS 

2 MULTIPLE SETS 

H 177—7 llRtit Mulllid!' 
Ht-t wilt, C7l<j-t2»\ 

I |ih !■■ .; assorted e< il- 

ors. Fach UKht burns 
indt.-|>endcntly. Lnniji"! 
hjtt lit are Immedintidv 
liM-atod. Add on plus pd 
e»iil of festoon for 
tarhinc addltlonnl Mrln 



List Price. 
Your Cost 



,93.20 set 
S2.A2 set 



MICRO GROOVE PHONO PLAYER 

A NKW TniniuiKl Mirro Groove Ilecurd Player. Proven In 
hundreds nf l>roa<ICast inff atations in the U. S. The Tru- 
sound Micro Groove Iteconl Player uses the new sHURK 
Featherweight arm and cartrldue. Overall wt. H Krams. 
PmlonSTs life of the fine nilrn»-trrtM>ve reiordinKH. Tlu- 
33 1/3 RPM mnstant Fi»eed inninr is sm«i<ith and guloi 
with n<» WOWS or nimldos to interfere with your listen- 
ing pleasure, „ 

IU* tt»n./l nC ^ur Cost in lots of 

ii!L ' 524.95 1-3 S16 SO ea 

Prloe ^ 4 or More . . . $13.»S ea. 

Write for Our Free ^1949 Catalog. 
TERMS: Minimum order $3.00. 25 9 /e deposit 
Bal. C.O.D.. F.O.B, Chicago. 

Mort f s Radio Shack 

Dept. RE- 1 2 
Randolph St., Chicogo 6, Illinois 



www.americanradiohistorv.com 



RPDIO SCHOOL 




DIRCCTORV 



TECHNICIAN 



IN 18 MONTHS! 



TELEVISION 19481! 

Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 

Morning, Afternoon or Evening Ses- 
sions in laboratory and theoretical in- 
struction, under guidance of experts, 
covering all phases of Radio, Fre- 
quency Modulation, Television, lead 
to opportunities in Industry, Broad- 
casting or own Business. Licensed by 
N. Y. State. Approved for Veterans, 
ENROLL NOW FOR NEW CLASSES 
Visit, Writ* er Phone 

RADIO-TELEVISION 
INSTITUTE 

480 Lexington Ave,, N.Y. 17 (46th St) 
Plaza 3-4585 2 blocks from Grand Central 



Here is the opportunity you have been waiting for. Now you can get in on 
the ground floor of the nations fastest growing industry — TELEVISION. 

LOOK AT THIS RECORD — In 1946 only 6,500 / 

television sets were manufactured — in 1947 this 
skyrocketed to 175,000 — already in the first four 
months of 1948 over 160,000 sets have been pro- 
duced. This means hundreds of new jobs are being 
created every month. 

MSOE NOW ADDS TELEVISION — The Milwaukee 
School of Engineering now provides complete, prac- 
tical, technical training in television as well as Radio 
in its laboratories. This is not just a serviceman's 
course. The special 18 month's residence course in- 
cludes complete training in radio as well as television 
— qualifies you for a successful career as a techni- 
cian in all phases, AM, FM, TV Receivers and Trans- 
mitters and Radio Communications. 



This Technician Course Prepares You For Any Of These Jobs: 

Radio Servicing — AM and FM Police, Taxtcab and Railroad 
TV receiver servicing transmitters operating 

Broadcast Station Operating and receiver servicing 

Electronic Ports Sales Supervising and testing in radio 
Rodio and TV sales and TV manufacturing 

Radio and TV manufacturing Shop managing 



COURSES 

SERVICE 

6 to 12 Months 

• Practical Electricity 
e Welding 

• Refrigeration 

• Heating 

TECHNICIAN 

15 to 24 Months 

• Elect rotechnici 

• Radio and Television 

• Electronics 

• Refrigerotion, Heating 
and Air Conditioning 

PROFESSIONAL 

36 Months 

• Electrical Engineering 
Bachelor of Science 
Degree 

Major in Machinery or 
Electronics 



Terms $tart Jon vary, 
Apr j J July. 




Electrical Engineering 
Bachelor of Science Degree 

in 2 additional yean 
Majoring in ELECTRONICS 

^MILWAUnCC^ 

tZCHUil *f ENfilNEERIN/! 

*/ "A Ttthnical lastitNti • (ogndH 1903" M 
Dept. RE-1248 N. Broadway, Milwaukee, Wis. 



MILWAUKEE SCHOOL OF ENGINEERING, 
N. Broadway and E. State, Milwaukee! Wis. 
Without obligation tend me free booklet "Coreer 
Building" and more details on course in Rod o and 

Television Or course. 

Noma. 
Address. 

City Stote. <r&.124> 



WANTED: 

Men and Women to Fill 

TOP RADIO JOBS 

in AM— FM— Television 

If »ou »re looking for a carter with a future, why not 
join the hundreds of graduates from (he Don Martin 
School of Radio Arts now successfully employed in the 
radio Industry. The demand is great for qualified 
radio personnel in AM - FM -Television. Train now to 
be an announcer, script writer, disk jockey, news- 
caster, or radio technician. Complete day and night 
classes ... the latest equipment. Free placement 
service. Approved for veterans. Write for free booklet. 

Don Martin School of Radio Arts 

1*55 North Cherokee St. Hollywood 28. Callt. 



Complete Radio Engineering K i«**2wr**» T 
Count. Bachelor of Seienee De- i* T ^*^-*^»* 
gree. Courses also in Civil. Elec- k**!*"^^^-*"" 

trical. Mechanical. Chemical, Aeronautical Engi- 
neering ; Business Administration, Accounting. 
Secretarial Science. Graduates successful. CSth 
year. Knter Jan.. March. June, Sept. Write for 
catalog. 

Ttl-STATE COLLEGE tZS&.~"VtJSSi 




RADIO and TELEVISION 

Thorough Training in All 
Technical Phases 
APPROVED FOR VETERANS 
oav»— event weeklv oatc* 
RCA GRADUATES ARE IN DEMAND 

For Fret Citato* sVrite Pept. RC-4S 

RCA INSTITUTES* Inc. 

A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 44. N. Y. 



LEARN RADIO! 



IN ONLY 10 MONTHS 

PREPARE FOR A GOOD JOB! 

COMMERCIAL OPERATOR (CODE) 
BROADCAST ENGINEER 
RADIO SERVICEMAN 



Television Servicing — 15 Months 



Veterans get $130.00 Eduinment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place, Dept. C, Baltimore 17, Md 
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RAD 10 ci j ELECTRICAL ENGINEERING 



ELECTRICAL ENGINEERING - d . ^ tr ,~. 

Prepare yourseir at Low Coet. for tfcur* future. Muuvrn 
course. So simplified tnyont can understand quirk ly. 

RADIO ENGINEERING E3 " r * nn * «•»»'•• >" r*d.o. 

? ^ B»RVIHBitninu pubUc .ddresa. photo- electr.c 
work. Tralna you to be auper.eervice man. res) vacuum 
tab * technician. Servicemen needed badly. Diploma on 
completion. Many graduate* earning big pay 
IURI .. Sand poetoard for Free Copies of _^ _ 
WRITE • t 'hool eatalor. full data it*. all f*>C Either 
II III II* about deferred payment plan. ex. ftw Count 

pertmenta) kite, etc 
Llneoln Engineering School. Box 931. CI 18, Lincoln 2. Neb. 



RADIO COURSES 

CODE 
e ELECTRONICS 




RADIO OPERATING 
RADIO SERVICING 

• FM TELEVISION 

• REFRIGERATION SERVICING 

Write for Catalog and Picture Brochure 

Y.M.CL TRADE k TECHNICAL SCHOOLS 

15 W. 63rd St. (N'r B'way) New York City 



Be a "key" man. Learn how to send and 
receive messages tn code by telegraph 
and radio. Commerce needs thousands of 
men for jobs. Good pay, adventure. In- 
teresting work. Learn at home quickly 
through famous Candler System. Quaf, 
lfy for Amateur or Commercial Li- 
cense. Write for FRRE BOOK. 
CANDLE*. SYSTEM CO. 
Dept. :i-0. Box 928. Denver 1, O>io.. U.S.A. 



RADIO 



TECHNICIAN and RADIO SERVICE COURSES 

FM and TELEVISION 

AMERICAN RADIO INSTITUTE 

101 West *3rd St.. New York 23. New Yert 
Approved Under GJ BUi of Right* 
Licensed by New York State 



SOUND RECORDING SCHOOL 

A practical engineering course in Sound Funrlamentali. 
Recording, and Sound Transmission measurements: In 
a laboratory containing transmission sets, oscillators, 
squaro H'aie generator and intermodul.it ion analyzer, and 
othrr ettnihinent. 

Complete recording studio assimilating broadcast, motion 
picture and commercial sound recording, under the dtree* 
tion oT II. M. Treniainc. 

HOLLYWOOD SOUND INSTITUTE, Inc. 

1040- C No. Ken more Holtvwoed 27. Calif. 

RADIO- ELECTRONICS for 



www.aiTiericanradiohistorv.com 



Ave YOU Fixing Radios 
this Hew, EASY Way? A 



Coiiiiiiiiiiicnfioiiss 



6N6-G IS AVAILABLE 

Dear Editor: 

On page 58 of your August, 1948, 
issue, we note a squib on substituting 
the GKG for the 6N<>. The statement is 
made that the (3N6 is "no longer avail- 
able." 

You may be interested to know that 
Hytron is manufacturing the GNG-G for 
the industry — and has for several 
months been supplying the tube through 
its Hytron jobbers. 

Harry G. Burnett, 
Hytron Radio and 
EU dromes Corp. 
Salem, Mass, 
(Fine! When are we going to hear 
about renewed production of the 6A5-G? 
There has been a tremendous popular 
demand for that tube during the past 
year. — Editor) 




STATEMENT OF THE OWNERSHIP. MAN- 
AGEMENT, CIRCULATION, ETC.. REQUIRED 
II Y THE ACT OP CONGRESS OF AUGI ST 24, 
1912. AS AMENDED BY THE ACTS OF MARCH 
3. 193:1, AND JULY 2. 1946 

Of Radio- Electronics, published monthly at 
Philadelphia. Pa. for October 1st. 1948. 
State of New York ( 
County of New York \ 

Before me, a Notary Public in and for the 
State and county aforesaid, personally appeared 
Hugo Gernsback, who, having been duly sworn 
according to law, deposes and says that he is the 
editor of the Radio-Electronics, and that the fol- 
lowing is, to the best of Vis knowledge and belief, 
a true statement of the ownership, management 
(and if a daily, weekly, *emi weekly or triweekly 
newspaper, the circulation), etc., of the afore- 
said publication for the date shown in the above 
caption, required by the act of August 24, 
as amended by the acts id March 3, 1933, and 
July 2, 1916 (section 537. Postal Laws ami Regu- 
lations), printed on the reverse of this form, to 
wit : 

1. That the names and addresses of the pub- 
lisher, editor, managing editor, and business 
managers are: Publisher, Radcraft Publications, 
Inc., 25 West Broadway, New York 7, N. Y. ; 
Editor. Hugo Gernsback. 25 West P roadway. 
New York 7, N. Y. ; Managing Editor. Fred 
Shunaman. 25 West Broadway, New York 7, N. \. 
Business Manager, none. 

2. That the owner is: (If owned by a corpora- 
tion, its name and address must be stated and 
also immediately thereunder the names and ad- 
dresses of stockholders owning or holding one per- 
cent or more of total amount of stock. If not 
owned by a corporation, the names and addresses 
of the individual owners mint be given. If owned 
by a firm, company, or other unincoritoratcd 
concern, its mime and address, as well as those 
of each individual member, must be given.) 
Radcraft Publications, Inc., 25 West Broadway, 
New York 7, N. Y. ; H (Jernsback. 25 West 
Broadway, New York 7, N. Y. 

3. That the known bondholders, mortgagees, 
and oth*r security holders owning or holding 
1 percent or more of total amount of bonds, 
mortgages, or other securities are: (If there 
are none, so state.) None. 

4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and se- 
curity holders, if any, contain not only the list 
of stockholders and security holders as they 
appear upon the books of the company but also, 
in cases where the stockholder or security holder 
appears upon the books of the comiiany as 
trustee or in any other fiduciary relation, the 
name of the person or corporation for whom 
such trustee is acting, is given ; also that the 
said two paragraphs contain statements embrac- 
ing affiant's full knowledge and belief as to the 
circumstances and conditions under which stock- 
holders and security holders who do not appear 
upon the books of the company as trustees, hold 
Stock and securities in a rapacity other than 
that of a bona fide owner : and this affiant has no 
reason to believe that any other person, associ- 
ation, or corporation has any interest direct or 
indirect in the said stoek, bonds, or other securi- 
ties than as so stated by him. 

5. That the average number of copies of each 
issue of this publication sold or distributed 
through the mails or otherwise, to paid subscrib- 
ers during the twelve months preceding the date 

shown above is 

(This information is required from daily, weekly, 
semiweekly, and triweekly newspapers only.) 
(Signature of editor, publisher, business manager, 

or owner) H. Gernsback. 

Sworn to and subscribed before me this 1st 
day of October, 1948. May Parisi, Notary Public. 

[Seall 

(My commission expires, March 30, 1949) 

DECEMBER, 1948 



SOUND EQUIPMENT, 

SOUND VALUES 
* RADIONICS 

fREE CATALOG 



SENSATIONAL TUBE OFFER! 

K - B _ Made by famous manufatv 

^Tl I ^B^^C" turer. Brand new tubes! No 

d I If L \ surplus! Kvery tube i,.ti 

I I 1 m vtdually tcsie.l .md carries 

■ UULw »Undanl«MA nuarsinti-i'. Your 

■ ^■'^^■■^^ money k If ^ny tube falls 

to e«ve Minutleie *at».sfa< ■ 

IRS GSK7GT 12SQ7GT 

1S5 6SQ7GT 39L6GT 

LT4 6V6GT 33 W4 

1S4 6XSGT 35ZSGT 

%-riTr, 12AT& SOBS 

„ H A£ 12BA6 SpLSGT 

■khEh 12BE6 6SA7GT 
+ H-.GT 12SA7GT 
■KHhGT 12SJ7GT 
KKI7GT12SK7GT each 



CONDENSERS 




Brand New Stock I (Ho 
Government Surplus) 
FAMOUS MAKE 
iliCTROLYTIC- (Tubular*) 
mfd hi 2Sv 30c 
Sib- 20 mffl .. ISOv 45c 
id 30 mfd . ISOv 55c 
mfd <■•> 450v 35c 
12 mfd ■ 450v 40c 

EC- mf : 45Dv 50c 

fa m mfd ■ 450v 35c 

PAPER iTubulera) 
,1 mfd ■ 600v 15c 

.i>5 r-f,1 , 600v 13c 
.1 ■ f.i . 600v 12c 
•Oft? 600v 9c 

STORE OPEN DAILY 9 to©— SATURDA 

Minimum order 53. OO. 20% deposit, ~~ 



RADIQN1C 

17» HAM au ■»., Hiw TORN. T. R.T. 

Fribmna rhanlra fnh-i>"H t 

Til. WOrm 2-041* * Ca-M* "CMAMiLO*" 



Get Started in Radii 



RAD 10 NIC EQUIPMENT CO., Dept. 1012 
170 Nitsaii Street, New York 7. N. Y. £r 

Send at once your free catalogs, supplements and bar* I 

Sain lists as Published— list i iijt products of leading | 

manufacturers of radio* electronic parts and equipment. | 

NAME . J 

P.O. BOX or STREET ■ 

I 

TOWN 




SENSATION Al NEW! 

FM & TELEVISION 
CATHODE > RAY 
STETHOSCOPE 
only 589.95. Get mini 
fc 



ual 



full deUils. 




10 "H0W-T0-D0-IT" BOOKS | 

Get a solid foundation in radio hv 
mean* of these lOc timely text bOOKs. 

Each dearly written, profusely illus- 
trated, contains over 15.000 words. 
You'll be amazed at 11 ie wealth of 
information parked into these handy 
hooks. Excellent for reference — Ideal 
for technical library. Your money 
back if not aatlaAed. 

5 BOOKS (or 50c 
10 BOOKS (or $1.00 
Sent to You Postpaid 



REMARKABLE 
NEW FEILER 

"STETHOSCOPE" 

Method Guaranteed 
to Lick Toughest 
Jobs! 

Why let old- fash iom<i 
servicing methods ami 
equipment hamper your 
lerricinn ability? Thou- 
sand* of radio senlceiui-n 
—many with little ex- 
perience — are already fixing radios this remarkable, 
"automatic" way. It's a» simple as A. B.C. because 
Stethoscope Servicing is the newest, most basic 
method >H derised to simplify all repairs. Stetho* 
scope Servicing Is guaranteed to spre.l-up and Im- 
prove your servicing ability or your money will be 
refunded. You owe It to yourself to find out now 
you, too. can begin cashing in. Stethoscopes come in 
a wide variety of prices from $9.85 to 189.95. Thtrr's 
a Stethoscope to meet every need. Don^t delay— su id 
coupon today. 

New Technical 

Manual 

"The Inside Story" contains valuable 
hints and tips. This new complete 
illustrated 28 -pane technical manual 
tells the inside story of an amazing 
new aerviclng method— also con- 
tains many valuable hints and 
kinks for every radio serviceman. 
Send 3c stamp to cover handling 
only — manual FREE. 

DON'T DELAY— MAIL_COUP0N_N0W^_ i 

! FEILER ENGINEERING CO.. DeDt. I2RE8 
! 945 George St.. Chicago 14, III. 

1 Please rush FREE manual "The Inside Stay". I 
' enclose stamp to cover handling only. 



FREE! 




tienary (Leading Terms) 
Have Fun 

He. 7— How To Read Radio 

Diagrams 
He. SJ— Radio lor Beginners 
No. •— Simple Electrical tx« 



o. X— Now To Stake Four 
Doerle Short Wave Sets 

l« 2_Mow To NSake The 
Most Popular Alb Wave 1 
and 2 Tube Receive** 

io. 3— Alternating Current 
for Beginners 

le. 4— All About Aerials 

io. S~~Reg inner*' Rsdie Die. 



Remit by check or money order— reel eter letter If you 
•end cash or stampa. 

RADIO PUBLICATIONS 



25A Weal B'way. 



New York (7) 



-FCC LICENSE TRAINING- 



sm-cessful radio operators are skilled technirlans — 
nhlc to troitbleshoot and repair sudden equipment 
breakdowns-. \VRC1 tfPETIAMZED TRAINING pro- 
rides I hi- f^ntfal practical experience and theoretical 
knoult >Ik<'. Hcfore select ina* a tecluiical school inves* 
titrate how thorough its training is. Invest luate WH0E 
SITCIAUKKD TRAlNINfJ methods — and compare. 
Send for bulletin "Y". Approved for Veterans. 

Western Radio Communications Institute 

341 West Eighteenth St.. Lo* Angeles 15. Calif. 



Hollywood Make Good in it 
St RADIO-TELEVISION Home 

Direct from Hollywood, nerre-center off broaden ■ting-. Tele, 
vision. Radio and Sound activities, comes R-T.A* s time, 
proven and tnted homi training. Her* at lasV-eeay to 
learn, home Instruction that quickly quallAes you for 
steady, food* pay Job* or your own Radio business. IO big 
kits of radio parts given at no extra charge. Get foil de- 
tallR at once! Send postal for TREE ROOK "How to Make 
Good In Radio-Television.'* 

RAOIO TRAIN. NCI ASS'N OF AMERICA. Dept. REL 
■•20 Hollywood Rlvd. Hollywood 2R, C«IH. 



Ev*l«5 



VQUK PlAffHC TIME.. 
C9TS fOUIt MFC COSTS 
in tutf ? 

Wrctfi 1-L-ddy fo 1 l"EC t ii : Cdl |i rt-rds tufM . 



| A»unxx Cm or Amies | 

398-10 Broadway New York 13, N.Y. 



WE ARE 
LOOKING FOR 
TUBES! 

WHAT HAVE YOU GOT? 

Interested in small or large quantities of all 
types of Transmitting, Industrial, and Receiv- 
ing Tubes. Send offerings to: 

T. L. BLACK, WHOLESALE TUBE DIV. 

NIAGARA RADIO SUPPLY CORP. 

160 Greenwich St.. New York 6. N. Y. 



"POCKET TALKIE"! 

RKAIXY WORKS — talk and hear 2-10 
miles or more — FITS FN YOVR 
POTK.FT: Vaea rlaahltRht battene^ 
AHOfT SIZE OF 2 PACKS CIGA- 
RKTTF.S! Wt. 1 I.B. t E HQ $ I 00 
(rash, check or MO) •tlW* #lsVW 
(91.52 C.O.D.) for EZ to read plan*^ 
assembly lne_. i>lrturev and parts 
price lists with DETAILED CATALOGUE OM 135 OTH- 
ER PROnUCTS SUCH AS: ffl.OO rcrunded on parts or- 
der) n.tubc Pocket Radio Clfrar Box Transmitter, Da»h 
Car Transmitter, Radio Garage Door Openers. 
MOTOR INDUSTRIES. Dept. CW-12, Kearney. Meer 




www.americanradiohistorv.com 
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XMAS SPECIALS 

i tube phono mm m 

AMPLIFIER .jflfli 

$ 1.95 txsrw 

COMPLETELY WIRED, 
VOLUME AND TONE CONTROLS 

Set of 3 tubes; 50L6, 35Z5. 12 A6 $1.1 U 

Output trans. 50L6. SG 

Me*, vol. control with aw * J.& 

L" pm speaker ... .y^ 

i" pm speaker | p |5i 

C - ' pm speaker 1 Ji 

4x4" pm speaker 1.33 

S" pm speaker „ , , , . 3,19 

Webster pickups I 7t 

Astatic CartridKes" L-70A, " L-26A '. '. ' ' L4u 
Alliance motor & Turntable . J.&ij 

VM #400 INTERMIX CHANGER 2415 

f..E_ Reluctance Cartridge p . f.it 

Phono Pre-Amplifier complete with 

tubes . , , , P t . . .. 435 

Phono Oscillator complete with tubes.. 4.5? 

Oscillator Coil. 12SA7 Ai 

Slow Speed Motor and T.T 3.89 

Slow Speed Pickup with Perm. Needle 3.89 

All prices F.O.B. N.V.C.— On C.O.D. 25S Deposit 
Writ* for fr*« catalog. 

THE ROSE COMPANY 

Jt Park Place, Oepl. C, New York 7, N. V. 



I ADIOMEN! ELECTRICIANS!] 



i teres a PUACTICAT, set of radio books just off the 
I,r,-S8! Gives you -know | 1(Wf . m evt^t hlnj i? 
Hadio today Haslc nrindid™ io . rtT ,t , Tel.rj 
sion and K".M -l|irrt . unstrtiet. j nsU u 8ervIro 

»>fthOllS. 1000 ill UStr.ll Ions", 

nir 15(M> paws, ideal for reference o r home train 
inc. To prme I low raluabli. iheso Kieat Looks can he 
t- you. i owp will give yon a FHKE cr>P3 3 our 
new iielpful J.'.O X«w lu.lio Diagrams Explained^ 
for looklnu oier the - Vol. Set. OKKKil umitvii 
UT NOW We sen.l you" " set Ah? 
IIAEII l*HACTir.\Ij HAIXO for 7 dm WlFE A 
aniinallon uwrtlier with Itadio Diagrams Look set 
oier for 7 days If jou like It send cash or $1 
after 7 days and $3 monthly until $10.75 is paid 
If you don't want the s«t 
return It and you out- 
NOTHING. Either way >ou 
keep Diagrams Rook Free 
SEND NO MONKV! <oi| 
pon asks to see 
hooks free and 
Ki'i tour plfi iMiok 
for doing It! Send 
fc — I ^ ™ coupon NQWI_ 

1 TlTffajnTaai Educational Book Publishing Division 
I TPPF*^ COYNE ELECTRICAL 4 RADIO 
, SCHOOL. Deat. 98-TI. I 

I 500 South Paulina St.. Chicago 12. Illinois 

I OK. Send me. postpaid, t'oyne's ru»w 5 volume set 
"APPLIED l'RACTK'Al, RADIO" for 7 Days FIIKI1 I 

ITItlAL per your offer. Also >end. absolutely FIIFE. ! 
"ir.0 New lladlo Diagrams Explained" as a gift. 





NAME ....AGE 

ADDRESS 



I 

j_T0_WN. ZONE __^.STATE^ j 

EASY TO LEARN CODE 

It It easy to learn or Increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and moat prac- 
tical method >et developed. For he 
Klnners or advanced students. 
Available tapes from beginner's 
alphabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready— no <jrm. 

ENDORSED BY THOUSANDS 

The Inatructosfraph Code Teachar "if '- 
literally takes the place of an oper- \ 1 p*" 1 ' 
•tor- instructor and enables anyone to 
learn and master code without fur. 
ther assistance. Thousands of successful operator s have 
"ncQulrert the code" with the Instructograph Svntem. 
Write today for convenient rental and purchase plans. 



INSTRUCTOGRAPH COMPANY 



4701 Sheridan Rd.. Dept. RE, Chicago 40. III. 




•MICRO-GROOVE. 



'SARVI" PHONOGRAPH 




$39.90 

Incl. 
Fed. Ta 

RCA 
Licensed 

Has Iiual Speed motor and dual costal pickups. 
Powerful 3 -tube hi fl am pi i Her with volume & bass 
ror.irols. Heavy 5* I'M spk. 2 Tone Leatherette Carry- 
ing Case. We absolutely guarantee this to meet with 
your satisfaction or your money bark in 10 days. 
AuLcmatlc Switching from L P to Regular Model JH-3 
117 V AC. Weight 15 lbs. 

Model DA -2 Same rase as above. Plays New Mlcro- 
groove Records only. Attaches to your phonograph, 
radio or console. 117 V AC. Special $18.90 
Remit in Full and We Pay Postage 
CHRISTMAS SPECIAL 
Portable Phonograph. !! Tuho Amp. Sj" Hpk. High 
put mi I Plays Regular HT &. 12" <T1 J, QC 

Records __ s ^> I *t. 

PHONO AMPLIFIER 

3-TUHE AC-DC 
Wired and Tested $1.69 
3 at $1.49 

Volume and Tone Con- 
trols. Uses 12A6, 35Z5, 
50L6. 

Set of 3 Tubes . ..$1.05 
Output Trans. , , , ,35 
5" Alnico Spk. 1J9 

PHONO OSC-2 TUBE 

Wired & Trstcd. I see 35Z5. 12SA7 7C 
1 Tuhes $1 :'l> , / J 

.W.LI A Ni l. PHONO MOTORS ....... 7 'to 

\ STATU - L-70 PlCKUP> .. . 1 79 

VULl'MK CONTROLS 500 M 19c— W.S. (Switch) .29 

\MKWA lOOl v 1UI\I & SKC |2 
IttU VT -tn 4 > I J XI 1.1-.\|» IN I - Q5 

^1 PICK II KT VAKIAHLK COXl>— 3»i.» .MFI> 59 

8 1P:-:|I IH TTO.V SWITCH. . .39 

25% on C.O.D. orders. Orders Filled as Received 
FREE CATALOG I) — JUST OUT. 



RISC0 ELECTRONICS 

WHOLESALE DISTHIDUTODS 
35 W«s1 Bnadwiy, N. T, ?, H. r. 




TALK ANYWHERE 

Instantly To Anyone 

with tnter-Talkle! Ju»t Pu»h but* 
tons and talk to or from 7 differ, 
places! Not a jihonc — loud room 
J mo — no electric "plug-ins" or 
tubes needed! sit or hanK it! 
Simple and quick t» hook U(.. 
l or homes. offices."* OMLV 
stores, farm*, ajie.l » » 
Guaranta-etl! Wr>ie fori 99m9t 
details today I | EACH 

MIDWAY SALES CO.. OePt. RE- 12. Kearney. Nebr. 




HEADSET H-16U SPECIAL 

8000 ohm Dual. Headset H-lfi/U 
— most sensitive phones hullt — 
noiseproof — may he used as a 
sound j>owere<l intercom — Alio 
used with simhle Xtal to inuke 
a cornhleto r:idio receiver — liKht. 
durable. cfTlelrnt. inoliled, soft 
ncopreno earcups, shaped to 
shuKly and comfoi iahly pii- 
elojii* the entire car. Everyone ItllAN'h N'KW. 
i'oini>lei» witti illustrated manual. Send money 
check tovlay. ^ jj gC^ 




Special per 



Plus 25c each for pasta ie 



ATTENTION Amateurs- 
Experimenters- Inventors 

Cut your eost on radio supplies and equipment In 
half. Clip coupon today. 

Hundreds of "hard 10 tTel" war surplus Items along 
ullh the heft in standard brand e<tui|>ment — all at 
Krt'at His ink's t<» you. I*t us know your particular 

redid renunts. IMMEDIATE DKMVKKY. 

PLEASE PUT MY NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 

NAME 

ADDRESS ZONE 

CITY STATE ■ 



NIAGARA RADIO SUPPLY CORP. 

160 Greenwich St., New York City 6, N. Y. 



Index to Advertisers 
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Amplifier Corporation of America 66, 78, 87/89, 95 

Audel Publishers 77 

Bargain Radio ?l 
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Cleveland Institute of Radio IS 

Communications Equipment Company 79 
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RADIO SCHOOL DIRECTORY 
(page 94-95) 
American Radio Institute 
Baltimore Technical Institute 
Candler System Company 
Commercial Radio Institute 
Don Martin School of Radio Arts 
Hollywood Sound Institute, Inc. 
Lincoln Engineering School' 
Milwaukee School of Engineering 
RCA Institutes 
Radio Television Institute 
Radio Training Association of America 
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YMCA Trade & Technical Schools 



Howard W. Sams A Co.. Inc |3 

Senco Radio, Inc. 83 

N. Silverstine 12 
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RADIO-ELECTRONICS for 
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■took Reviews 



UNDERSTANDING TELEVISION, by Orrin E. 
Dunlap. Jr. Published by (ireenberg, New » ork, 
N. Y. l x At x 8 inches, 128 pages. Price $2.50. 

Written to explain television to the 
layman, this book begins with a brief 
historical survey, then tells the reader 
in general terms 41 what you see by tele- 
vision. M 

Containing a large number of excel- 
lently reproduced pictures of equip- 
ment and of telecast scenes, the volume 
consists mostly of an easy-to-read dis- 
cussion summarizing, in effect, the 
popular-type articles and news stories 
which have appeared in recent years 
concerning television's entertainment 
value and future. Included, too, are 
brief stories of behind-the-scenes op- 
erations, a glossary of technical terms, 
and a bibliography, as well as a chap- 
ter on "What Performers Should Know 
About Television."— R. H. D. 

RADIO STATION MANAGEMENT, by J. Leon- 
ard Reinsch. Published by Harper & Brothers. 177 
paxes. 5 Ms x MM: inches. Price $3.50. 

Standard practices of the broadcast- 
ing industry are set forth in this book. 
Though the material is reasonably com- 
plete, it is difficult to see how anyone 
unfamiliar with broadcasting could get 
from the text more than a sketchy idea 
of operating a station; those with 
broadcasting experience are already 
familiar with almost all of the mate- 
rial presented. 

No technical information is included, 
but brief listings of the duties of chief 
engineer and operators are given, to- 
gether with sample forms for program 
and transmitter logs, trouble reports, 
preventive maintenance, and the like. — 
R. H. D. 



ELECTRONIC INSTRUMENTS. (Volume 21 of 
the M.l.T. Radiation l.iihurritnry Series) edited 
by Ivan A. (Greenwood. Jr.. J. Vance lloldam. Jr. 
and Duncan Macrae. Jr. Published by McGraw- 
Hill Rook Company, 6Va x 9% inches. 721 pages. 
Price. $9.00. 

The electronic instruments discussed 
are those of most importance in radar 
and allied electronic applications. The 
instruments are divided into four 
classes: electronic computers, servo- 
mechanisms, voltage and current regu- 
lators, and pulse test equipment. 

The material is illustrated with form- 
ulas, mathematical examples, charts, 
and schematic and block diagrams. A 
number of the schematics cover existing 
equipment and are complete with parts 
values. 




Su0(je«ted by Carlton Phillip** Coming. N. T m 



DECEMBER, 1948 



This book is of major interest to de- 
sign engineers and engineering students. 
Much of it is also worth-while reading 
for experimenters and persons working 
with specialized electronic equipment. 
— R.F.S. 



ELEMENTS OF ACOUSTICAL ENGINEERING, 
by Harry P. Olson. Second Edition. Published by 
I). Van Nostrand Company. 539 pages, 6x9 
inches. Price $7.50. 

This standard work needs little com- 
ment, except to report that it has been 
revised and modernized throughout. 
The second edition is 195 pages longer 
than the first. This increase appears 
throughout the book, each chapter con- 
taining more subject matter than its 
first-edition counterpart. 

Two new chapters, "Underwater 
Sound" and "Supersonics and Ultra- 
sonics," have been added. Supersonic in 
this case refers to any sound of very 
great intensity. 

The illustrations have also been re- 
vised and increased in number. Out of 
the 342 illustrations in the second edi- 
tion, 145 are new ones. 



TELEVISION SIMPLY EXPLAINED, by Maj, 
Ralph VV. Hallows. Published by Chapman and 
Hall. Ltd.. London. 5x8 inches, 198 pages. Price 
9 shillings sixpence. 

Major Hallows' genial style of writ- 
ing and his facility for lucid explana- 
tion are familiar to Radio- Electronics 
readers. Both are apparent in this ele- 
mentary television book. Much of the 
geniality has been sacrificed, however, 
to compactness, since a complete ex- 
planation of the workings of television 
has been compressed into less than 200 
pages. 

Not a manual for technicians, the book 
was written to answer the layman's 
questions about picture transmission. 
Though the impression sometimes exists 
that laymen cannot understand any 
phase of electronics without long study, 
it is hard to see how a clearer, more 
readable explanation could be written. 
The author begins with a chapter en- 
titled "Sound and the Ear — Light and 
the Eye" and carries the reader in logi- 
cal sequence through every principal 
phase of television. 

Perhaps it is the plentiful use of 
analogies that makes things so clear. 
Undoubtedly, large contribution was 
made by the author's self-discipline; 
though obviously thoroughly schooled in 
the subject, he allowed himself no as- 
sumptions of knowledge on the reader's 
part, but followed his theme from be- 
ginning to end without an unfilled gap, 
reciting in a few places some of the 
simplest facts known to radiomen but 
which are not known to non-technical 
readers. 

As a result, a reading of this book (a 
one- or two-evening project) will prove 
to be an excellent antidote for the feel- 
ing of wonderment existing in the minds 
of many members of the viewing public. 
And technical men who have not pre- 
viously worked with television will do 
well to begin their studies with this 
volume, using it to obtain a preliminary 
eagle's-eye view before settling down to 
more specialized study of the subject. 
— R.H.D. 
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SPECIAL FOR 

SCHOOLS 




ROSIN CORE 
SOLDER 

59* ib. 



SUPPLIED IN 1 or 5 Ik SPOOLS 

ALSO 

ESICO SOLDERING IRONS 

60 WATT, LIST $2.95, YOUR COST $1.77 
100 WATT, LIST $3.95, YOUR COST 2.36 

Brooks Radio Dist. dorp. 

80 VESEY ST., Dept. 5. NEW YORK 7, N.Y. 



NEW PRINTS LEARN 
FUN 'cirCUII J PROFIT 



RESEARCH.DESIGN. REPAIR -MFG. 
Made Fatter and Easier 

Be llr*t to learn the new prlntcddrculi method*. Mont new 
radios have partly printed circuit*. Paint workmp circuits 
over your rough sketches. Kit* of conductor and reatator 
paint*; Standard $3. Super $3 <has silver paint). Complete 
repair and desiRn Instructions. Quuntity discounts. HiKh 
instruction value for college*. Free nHce Hats and litera- 
ture. Just enclose cash. M.O. or COD plus 2X r ' t with name 
and address, and this ad with kit desired underlined. 

MICHOCIRCU IT8 CO.. Deat. 2C. New Buffalo. Mlenl-an 

Printed in the U.S.A. 



mind Power, 



A FREE BOOK 

Develop your personal, creative power! Awaken 
the silent, steeping forces in your own conscious* 
ness. Become Master of >our own life. Push 
aside all obstacles with a new energy you have 
overlooked. The Rosierucians know how. and 
nil] help you apply the greatest of all powers 'in 
man's control. Create health and abundance for 
yourself. Write for free book. "The Mastery of 
Life." It tells how you may receive these teach, 
ings for study and use. It means the dawn of a 
new day for you. . . Address: Scribe R. R. S 

1U ROSICRUCIANS 

SAN JOSE (AMORC) CALIFORNIA 




War Surplus Aircraft Flash Unit 



PURCHASED DIRECT FROM U.S. GOVERNMENT 

All amateurs and professionals should have It. The 
Power Supply and 4 high speed Edyerton Flash Tubes. 
Pla-lie Seated, I'nbrojikaldc; l.itrhl output ltO Wntt 
sees. 2 Condenser*., total T>K\ mfd. made to he used 
with Rat l erics, hut we furnish without extra charge 
all necessary pur is. Ki-flectors. CouneCtora, Cord*. 
Sparc*: and Transformer with Diagrams and Imdrue* 
tions to CONVKItT to MO Volt A.C.I 



*-ilh 



All complete 

A terrific war surplus bargain while they last 
CINEX INC. (Dept. ER> 165 W. 46th 81.. N.Y. 19. N.Y. 



flick of the >wi 
BRAND NEW— NEVER BEEN USED 
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TRANSMITTING 




STYLI "A M 




STYLE "AA" 




57YLI "B" 




STYLI "C 




STYLE "D" 



CONDENSERS 

& SPECIAL LOW PRICES FOR IMMEDIATE SALE AND DELIVERY 

We have literally hundreds of thousands of these top quality standard type 
transmitting mica condensers in stock for immediate delivery at a fraction of 
their original cost. Every condenser is brand new and carries the name of a 
fine nationally known manufacturer* 

Despite the unusually low prices, these mica condensers, like all Wells Com- 
ponents, are fully guaranteed. Be sure to order sufficient quantities for your 
requirements. 



Cap 
Mfd 



Wrhg. 
Volt. 



Price 
Each 



STYLE "A A" CONDENSERS 

.04 1000 $3.50 

.02 3000 4.50 

.002 35000 15.00 

STYLE "A" CONDENSERS 

25MMFD 10.000 $1.65 



STYLE ' 

'0000425 

.00005 

.00007 

.00003 

.00004 

.00009 

.000091 

.000107 

.0001 

.00015 

.00015 

.0001 

.000175 

.0002 

.0002 

.00022 

.000 2 5 

.0003 

.00036 

.0004 

.0004 

.00047 

.0005 

.0005 

.00055 

.00056 

.00056 

.000625 

.0007 

.00075 

.0008 

.0008 

.00095 

.001 

.001 

.001 

.00125 

.0011 

.0015 

.0015 

.0018 

.002 

.002 

.002 

.0024 

.0024 

.003 

.003 

.004 

.005 

.005 

.0056 

.006 

.0068 

.008 



B" CONDENSERS 



5000 

3000 

1140 

3000 

3000 

3000 

3000 

3500 

3000 

6000 

5000 

5000 

3000 

1430 AC 

5000 

5000 

5000 

300( 

5000 

3000 

5000 

3000 

3000 

5000 

5000 

3000 

5000 

3000 

3000 

5000 

5000 

3000 

5000 

4500 

3000 

5000 

2000 

5000 

3000 

5000 

2000 

3000 

5000 

6000 

3000 

5000 

3000 

5000 

3000 

2500 

5000 

3000 

3500 

3000 

3000 



$0.80 
.75 
.70 
.75 
.75 
.75 
.80 
.85 
.85 
1.15 
1.05 
.85 
1.05 
1.00 
1.05 
1.05 
1.10 
35 
1.10 
-35 

M0 

1-00 
1.00 
1.15 
1.15 
1.00 
1.15 
1.05 
1.05 
1.15 
1.15 
1.00 
1.15 
1.25 
1.15 
1.30 
1.10 
1.35 
1.10 
1.40 
1.10 
1.10 
1.40 
1.75 
1.15 
1.50 
1.60 
1.70 
1.50 
1.40 
1.70 
1.30 
1.45 
1.40 
1.45 



Cap 
Mfd 

.01 

.01 

.0125 

.02 

.025 

.047 

STYLE 

.000005 

.00005 

.0001 

.0001 

.0001 

.00015 

.00015 

.000175 

.000175 

.0002 

.0002 

.0002 

.00022 

.00022 

.00024 

.00025 

.00025 

.0003 

.00039 

.0004 

.0004 

.0005 

.00051 

.00056 

.000575 

.0006 

.0007 

.0008 

.0008 

.00085 

.001 

.001 

.001 

.0011 

.0012 

.00125 

.0015 

.0018 

.002 

.002 

.0022 

.0022 

.0024 

.0025 

.0027 

.00275 

.003 

.0035 

.00375 

.00375 

.0039 

.004 

.004 

.0043 

,0045 

.0047 

.0046 

.005 



Wrkg. 

volt. 

2500 
5000 
6000 
3000 
2500 
2500 



Price 
Each 
1.60 
1.95 
2.00 
1.70 
1.60 
1.75 



'C" CONDENSERS 



2500 
2500 
2500 
1250 

600 
2500 
1250 
2500 
1500 
2500 
1500 

600 
2500 
1250 
2500 
2500 
1200 
2500 
2500 
2500 
1200 
2500 
2500 
2500 
1500 
1250 
1250 
1250 
1000 
1200 
2500 
1200 

600 
2500 
1250 
1200 
1200 
1200 
1200 
2500 
2500 
1200 
1200 
1250 
1250 
1200 
1200 
2500 
2500 
1000 
1250 
2500 
1250 
2500 
1000 
1250 

500 
2500 



$0.40 
.40 
.40 
.35 
.25 
.40 
.35 
.40 
.35 
.40 
.35 
.25 
.45 
.35 
.45 
.45 
.35 
.45 
.50 
.45 
.35 
.45 
.55 
.55 
.60 
.45 
.45 
.45 
.35 
.40 
.55 
.40 
.35 
.55 
.50 
.45 
,45 
.50 
.45 
.55 
.60 
.45 
.50 
.50 
.55 
.60 
.55 
.60 
.65 
.45 
.55 
.60 
.45 
.65 
.45 
.55 
.45 
.60 



Cap 
Mfd 

,005 
.005 
.0051 
.0051 
.0056 
.0056 
.006 
.006 
.0068 
.007 
.008 
.009 
.01 
.01 
.01 
.015 
.015 
.0175 
.02 
.02 
.02 
.025 
.03 
.04 
.04 
.04 
.047 
.047 
.056 
.06 
.073 
.09 
.09 
.1 
.1 

STYLE '*D* 

.00004 

.0001 

.0001 

.00015 

.00015 

.000175 

.0002 

.0002 

.00025 

.00025 

.00025 

.0004 

.0004 

.0005 

.0005 

.0005 

.00051 

.00052 

.00055 

.00056 

.0006 

.0006 

.0006 

.00065 

.0007 

,0008 

.00085 

.001 

.001 



Wrkg. 
Volt. 
1250 

600 
2500 
1200 
2500 
1200 
2500 
1200 
1200 

500 
1200 

600 
2500 
1250 

600 
1250 

600 
1200 
2500 
1250 

600 
1250 
1200 
1200 
1000 

600 
1200 

600 
1000 
1000 

500 
1000 

600 
1000 

600 



Price 
Each 
.45 

.35 
.65 
.45 
.65 
.45 
.65 
.45 
.55 
.35 
.45 
.50 
.60 
.45 
.40 
.55 
.35 
.55 
.65 
.45 
.35 
.55 
.50 
.55 
.45 
.35 
.50 
.40 
.55 
.50 
.40 
.55 
.45 
.60 
.45 



CONDENSERS 



600 
1250 

600 
1200 

600 
1000 
1200 

600 
2500 
1200 

600 
2500 
1200 
2500 
1200 

600 
2500 
2000 
2500 
1200 
2500 
1200 

600 

600 

600 
1000 
1200 
2500 
1250 



$0.20 
,25 
.20 
.25 
.20 
.30 
.25 
.20 
.35 
.25 
.20 
.35 
,25 
.35 
.30 
.20 
.35 
,35 
.40 
.35 
,35 
,25 
.20 
.25 
.25 
.35 
.35 
.40 
.35 



Cap 
Mfd 

.001 

.0012 

.0015 

.0018 

.002 

.002 

.002 

.0022 

.0022 

.0022 

.0024 

.0025 

.0025 

.0027 

.003 

.003 

.00375 

.0039 

.004 

.004 

.004 

.0044 

.0043 

.0045 

.0047 

.0047 

.005 

.005 

.005 

.0051 

.0051 

.0056 

.0056 

.006 

.006 

.0068 

.007 

.008 

.008 

.009 

.01 

.01 

.01 

.015 

.015 

.014 

.0175 

.02 

.02 

.02 

.022 

.025 

.025 

.03 

.033 

.04 

.04 

.047 

.047 

.056 

.06 

.073 

.09 

.09 

j 



Wrkg. 

volt. 

600 

600 
1200 
1200 
2500 
1200 

600 
2500 
1200 

600 
1200 
2500 
1200 
1200 
1200 
2000 
1000 
1200 
2500 
1200 

600 

600 
1200 

600 
2500 
1200 
2500 
1250 

600 
1200 

600 
1200 

600 
1200 

600 
1200 

600 
1200 

600 

600 
1250 

600 
2500 
1250 

600 

600 

600 
2500 
1200 

600 
1200 
1200 

600 
1200 
1200 
1000 

600 
1200 

600 
1000 
1000 

500 
1000 

600 
1000 

600 



Price 
Each 

.25 
.30 
■35 
.35 
■40 
■35 
■25 
.40 
■30 
.25 
■25 
.40 
.30 
.30 
.30 
.40 
.40 
.40 
.45 
.35 
.25 
.25 
.35 
.30 
.40 
.30 
.40 
•30 
.25 
•35 
.30 
.35 
.30 
.35 
.25 
.35 
.30 
.35 
.30 
30 
.40 
.30 
.50 
.40 
.30 
.35 
.40 
.50 
.35 
.25 
.35 
.35 
.25 
.35 
.35 
.35 
.30 
.40 
.30 
.35 
.40 
.30 
.45 
.35 
.50 
.35 



This Is only a partlol listing. Write or wire for information on types not shown and for receiving set micas 
and silver micas. 



SAM.ES. inc. 



We advise distributors to order Immediately from 
this ad. Our standard Jobber arrangement applies. 



Manufacturers and Distributor*: Write for 
our complete Mica Condenser Listing 
No. I03A. 



320 N. LA SALLE ST. DEPT. Y, CHICAGO 10 ILL. 

RADIO-ELECTRONICS for DECEMBER, 1948 



www.americanradiohistorv.com 



Get Acquainted with the 
Little Fellow 
with the BIG 




Advantages 



IN*! 



BIGGER 
ARRET 



I 



Offers These BIG Advantages . . . 

The small size of lh< Vlallory Midgetrol lets you service portables, auto 
radios and small AC-DC receivers which require 15 /i6 // controls. 

I The unique shaft design of ihe Mallory JV1 iilgelrol saves installation time 
I with all types of knobs. 

Electrical characteristics let vou use the Mallorv Mi<l<retrol to replace 

c i jm p i c i? 

lVs" as well a* lf Vi6" controls. Slocks are further reduced because 

■ 

no special slums are needed. 



Roth merliariically and electrically, 
the Mallory Midgetrol is amazingly 
quiet. Tests prove il sutys i| niet ! 
And the Mallory Midgetrol offers 
nine all new features. 

It's the \EIV Simulant in Curium 
Controls. See your Mill lory ilistri hiilor. 



• 


NEW 


SIZE 


• 


NEW ELEMENT 


• 


NEW 


DESIGN 


• 


NEW CONTACT 


• 


NEW 


SHAFT 


• 


NEW TERMINAL 


• 


NEW 


EXTENSION 


• 


NEW TWO-POINT 


• 


NEW 


SWITCH 




SUSPENSION 



MallorY 



capacitors . . , controls . . . vi.b-ratc 
Switches, .resistors . . rectifiers 



VIBRAP^CK* POWfR S-U P PLIES .« . F-ILTERfS 

♦Reg. U.£. Pot. Off, 




d Precision products 



P. R . MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 



www.americanradiohistorv.com 



Sell more service . . . sell more RCA tubes . . . by displaying 
this dramatic 8-color, 22" x 28" girl poster. 



In miniatures ... it's RCA! 

* 

The TREND IS TO MORE MINIATURES ... in that holds No. 1 customer acceptance. RCA tubes help 
midget and auto sets . . . FM and TV receivers . . . your business grow because they build store traffic . . . 
commercial and industrial equipment. l eac * customers to count on you for all their radio needs. 

Whether miniature, or metal, or glass . . . RCA pro- So . . . Push RCA Tubes and watch your business grow! 

vides you with the greatest line of tubes to sell . . . and For full details on sales promotion displays, see your 
the outstanding line of sales promotion displays to local RCA Tube Distributor today, 
help you sell them. 

When you push RCA tubes you're selling the brand THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 




TUBE DEPARTMENT 

RADIO CORPORATION of AMERICA 

HARRISON. N. f m 



www.americanradiohistorv.com 



